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Under the authority of the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) of 1980 and the 1986 Superfund Amendments and Reauthorization Act (SARA), 
Roy F. Weston, Inc. (WESTON.) has completed an Expanded Site Inspection (ESI) of the Delta 
Shipyard site (EPA Identification No. LADOS8475419) located in Houma, Terrebonne Parish, 
Louisiana (Figure 1-1). The U.S. Environmental Protection Agency (EPA) Region 6 retained 
WESTON to complete this investigation under EPA Contract Number 68-W9-0015 and Work 
Assignment Number 26-6JZZ. 

This document represents the final report for the ESI. The purpose of this report is to provide the 
baCkground information collected for the site, discuss the ESI sampling activities, and present the 
analytical data obtained as part of the investigation. 

1.1 OBJECTIVES OF THE INVESTIGATION 

The ESI is intended to be the final investigation in an ongoing screening process of known and 
potential hazardous waste sites. The purpose of this ESI is to identify immediate or potential threats 
that hazardous substances attributable to the site may pose to human health and the environment by 
documenting the existence and migration of hazardous substances related to the site and by 
identifying the m:;eptors, or targets, potentially exposed to the hazardous substances. EPA will use 
the information obtained during the ESI to evaluate the site using the Hazard Ranking System 
(HRS) and to help decide if the site is a potential candida~e for inclusion on the National Priorities 
List (NPL). The intent of the ESI is to provide the documentation necessary to either rank a site on 
the NPL or assign a "No Further Remedial Action Planned" (NFRAP) status. 

1.2 SCOPE OF WORK 

The ESI Scope of Work is centered on characterizing the site through the completion of limited 
site-related research, a site reconnaissance, and focused . sampling activities. The focus of this 
investigation has been Pits 1 through 3, because potentially hazardous substances are exposed at the 
surface and there is a defined overland flow path for contaminant migration. As part of this ESI, 
WESTON performed the following major tasks: 

• An on-site reconnaissance was performed on 7 March 1996 to document current site 
conditions and identify potential sources of hazardous substances at the site. As part 

of the reconnaissance, a survey of the site's vicinity was completed to identify 
potential receptors, or targets, of hazardous substance migration and exposure 
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attributable to the site. At the request of EPA, a second site reconnaissance was 
conducted on 27 June 1996 in which a video recording of site sources and 
conditions was completed and sent to EPA. 

• A site-specific Task Work Plan (TWP) and Health and Safety Plan (HASP) were 
prepared to provide a detailed plan of action for subsequent ESI activities. 

• Information concerning the environmental setting of the site was obtained to 
describe the groundwater, surface water, soil exposure, and air pathways. 

• Available regulatory compliance files from federal, state, and local government 
agencies were reviewed, and telephone interviews were conducted with authorities 
knowledgeable of the site and its surroundings. 

• All of the available information from on-site observations, records review, 
interviews, site area environmental and demographic characteristics, and historical 
sample analyses were evaluated. 

• WESTON mobilized equipment and personnel for executing the field sampling 
program of the TWP to Houma, Louisiana on 21 July 1996. Samples were 
collected in known or suspected source areas at the site and in suspected off-site 
pathways of contaminant migration and exposure. The samples were collected in 
general accordance with the site-specific TWP and HASP to document the presence 
and migration of hazardous substances attributable to the site. 

• WESTON sent most of the samples collected during the ESI to be analyzed by 
EPA-assigned Contract Laboratory Program (CLP) laboratories. The EPA 
Drinking Water Laboratory performed analyses of selected low concentration water 
samples. WESTON Environmental Metrics, Inc. (EMI) performed analyses of 
medium and high concentration samples. 

• WESTON received and reviewed the laboratory generated analytical data validated 
by EPA. 

• WESTON managed the analytical data generated for the project using WESTON's 
Technical Data Management System (I'DMS) computer database. TDMS was used 
to store, query, and tabulate the data that were received electronically from the EPA 
data validators. The Delta Shipyard site TDMS database was completed after 
receipt of the last data package from EPA. 

• The analytical data were evaluated to verify their usability in meeting the objectives 
of the investigation. The evaluation was based on EPA Environmental Sample 
Analysis Team (ESA T) validation comments and other technical quality assurance 
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factors. TOMS-generated reports summarizing the ESI raw analytical data are 
provided in Appendix C. 

• Using the analytical data, WESTON evaluated the nature and extent of site-related 
soil, sediment, groundwater, and surface water contamination in the site vicinity. 

• This report was prepared to present the findings of the ESI. 

1.3 REPORT FORMAT 

The ESI Report is presented in a format that is intended to facilitate evaluation of the site using the 
HRS. The report contains the following sections: 

• Section !-Introduction 
• Section 2-Site Characteristics 
• Section 3-Sample Analyses and Data Evaluation 
• Section 4-Source Characterization 
• Section 5-Groundwater Pathway 
• Section 6-Surface Water Pathway 
• Section 7 -Soil Exposure 
• Section 8-Air Pathway 
• Section 9-Conclusions 
• Section 10-References 

Additional information is provided in the appendices following the text of the report. The 
appendices are as follows: 

• Appendix A-Photographs and Stream Sediment Sample Station GPS Coordinates 
• Appendix B-Data Package Excerpts 
• Appendix C-CRQLs, CRDLs, and Analytical Results Summary 
• Appendix D-References 

The figures and tables referred to throughout the subsequent sections of this report are provided 
following the text of each section. At the request of EPA Region 6, WESTON has not included the 
laboratory analytical data packages for the site in this report. Data tables summarizing the 
analytical data are included. The laboratory data will be maintained on file at WESTON's Houston 
office until it is requested by the EPA Work Assignment Manager (W AM). 

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NO BE RELEASED OR 
DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA. 

arc•:46032631 :dcltarpt.doc 1-3 December 1996 



..• SECT.ION2 
·,sJTE<cilARXCTEiusncs ... ;;·· . . 

WESTON collected and reviewed available background information regarding the location, 
description, operational history and regulatory compliance of the site. The discussion in this section 
of the report is based on this background infonnation, which is referenced throughout the text. 

2.1 SITE QFSCRIPDQN AND BACKGROUND INFQRMA TION 

The following characteristics of the site are summarized in this section of the report: 

• Site Location 
• Site Ownership 
• Site Description 
• Site Operational History 
• Previous Investigations 
• NearbyLandUse 

2.1.1 Site Location 

The Delta Shipyard site is located in southeastern Houma, Terrebonne Parish, Louisiana. The 
geographic coordinates of the site are approximately 29°34'09" north latitude and 90°42' 17" west 
longitude (Reference 1). A Site Area Map derived from a U.S. Geological Survey (USGS) 
7 .5-minute topographic map is provided as Figure 2-1 (Reference 2). 

The site can be reached by traveling south on U.S. Highway 90 from New Orleans to Houma. 
Turn left (east) on Main Street and travel approximately 0. 75 mile to Grand Caillou Road. Turn 
right (south) on Grand Caillou Road and travel approximately 2.2 miles to Industrial Boulevard. 
Turn right (west) on Industrial Boulevard. After approximately 1.5 miles, turn left (south) on Dean 
Road. The site address is 200 Dean Road. 

2.1.2 Site Ownership 

The site is currently owned by Mr. Lynn Dean and occupied by several industries including 
Elevated Boats, Inc. (EBI). WESTON contacted Mr. Dean (8404 Colonel Drive, Shelmett, 
Louisiana 70043) in January 1996. Mr. Ken Serigne, Plant Manager for EBI ([504] 868-9655), 
signed an EPA Access Agreement form on 13 February 1996 allowing WESTON access to the site 
(Reference 3). WESTON met with Mr. Serigne during the site reconnaissance and sampling visit 
(Reference 4 ). 
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2.1.3 Site Description 

WESTON completed the ESI site reconnaissance on 7 March 1996. WESTON performed the 
reconnaissance in general accordance with the following documents: 

• WESTON's Generic Site Inspection Work Plan {Document Control No. 4603-23-
0008, dated 15 August 1991). 

• The site-specific HASP prepared by WESTON for the ESI. 

• The EPA Guidance for Performing Site Inspections under CERCLA, 
September 1992. 

During the site reconnaissance, two WESTON personnel visited the site, interviewed site 
personnel, walked around the property, recorded observations in a logbook, and took photographs 
{Appendix A) to document site conditions (Reference 4). The area surrounding the site was 
examined to identify potential receptors, or targets, of hazardous substance migration from the site. 
Nearby land use and potential alternative source sites also were documented. At the request of 
EPA, WESTON conducted a second site reconnaissance on 27 June 1996. During this 
reconnaissance, a video recording of on-site sources and conditions was completed and sent to 
EPA. A Site Plan is provided as Figure 2-2. 

EBI maintains a fabrication plant/office building on-site. Current site operations consist of the 
fabrication and operation of offshore lift boats and the manufacture of cranes for offshore 
platforms. The site contains some former gas stripping equipment (storage tanks, separator, boiler) 
remaining from historical Delta Shipyard operation. An employee parking lot is located 
approximately 100 feet east of the fabrication building and is bounded to the north by a mobile 
home. A groundwater monitoring well is located near the ·northeastern comer of the parking lot. 

Four unlined pits are located approximately 800 feet south of the fabrication building (Pits 1 
through 4 on Figure 2-2). The pits were reportedly used by previous owners/operators to dispose of 
waste oil and oil field drilling material (Reference 5). The outer perimeter of the Pits 1 through 3 
consists of a berm which also separates Pits 2 and 3. The berm and surrounding area is heavily 
vegetated with scattered willow and other small trees, bamboo thicket, grasses, and weeds. A 
drainage ditch trends south along the western edge of Pits ·1 through 3 before turning east along the 
southern edge of Pit 3 and discharging through a pipe to the Company Canal located east of the 
site. It appears that the drainage ditch originates somewhere along the northern edge of Pit 1, but it 
is difficult to determine because of the heavy site vegetation. The following are further details of 
the pits: 

• Pit 1 is the smallest and northernmost pit, measuring approximately 125 feet by 
150 feet (Reference 6). The ground surface inside the pit is dry and consists of 
heavy cracked soil near the edge of the pit and loose soil in the middle. 
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Approximately * of the pit surface is covered with bamboo and small plants. 
Below the top 6 to 12 inches, the density of the soil decreases because of the 
presence of underlying sludge. WESTON measured the depth of the pit to be 
approximately 6.5 feet near the western edge. The berm is absent in a low-lying 
area near the northeastern comer of the pit. Surface drainage from Pit 1 would 
likely drain north into what appears to be the beginning of the aforementioned 
drainage ditch. The berm is also absent along the southern edge of the pit. As 
such, Pits 1 and 2 are not hydraulically separated. 

• Pit 2 measures approximately 400 feet by 150 feet (Reference 6), and it appears to 
be connected to Pit 1 at its northeastern comer. The ground surface is black, 
cracked, and crusty and generally unstable near the pit edge. Elsewhere, the pit is 
covered by sparse vegetation and rainwater with an oily sheen. Mild hydrocarbon 
odors were noted. WESTON measured the depth of the pit to be approximately 6.5 
feet near the western edge. An overflow pipe connected to the drainage ditch is 
located near the midpoint of the pit's western edge. During the WESTON ESI site 
visits, the overflow pipe was plugged. 

• Pit 3 measures approximately 325 feet by 150 feet (Reference 6) and is completely 
devoid of vegetation. The ground surface inside the pit edge is black and very 
unstable; the majority of the pit is covered with rainwater with an oily sheen. 
Strong hydrocarbon odors were noted. Due to the instability of the surface, 
WESTON was unable to estimate the depth of Pit 3. 

• Pit 4 is located west of Plant Shell Road and is overgrown with grass. Based on 
available historical information, Pit 4 actually consisted of three pits that were at one 
time separated by berms. The aggregate size of the pits is approximately 465 feet 
by 360 feet (Reference 6). 

2.1.4 Site Operational History 

The early details of the site history are sketchy but indicate that the site was owned by Delta 
Ironworks. The site was part of a large industrial park covering 165 acres and home to seven 
divisions of Delta Ironworks, including Delta Shipyard. Available information indicates that Delta 
Shipyard was the only division that handled hazardous wastes. In 1969, Delta Ironworks was sold 
to the Chromalloy American Corporation of St. Louis, Missouri. Chromalloy maintained all seven 
divisions until November 1980 when five of the divisions (including Delta Shipyard) were sold to 
Delta Services Industries of Houma, Louisiana (Reference 7). Mr. Dean purchased 110 acres of 
the industrial park from Delta Services in 1986 including the property used by Delta Shipyard 
(Reference 4). 

Delta Shipyard consisted of a cleaning and repairing facility for small cargo boats, fishing boats, 
and oil barges. Before repair work could begin, the boats had to be certified vapor free by the U.S. 
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Coast Guard. In order to accomplish this, the boats were first steam cleaned to remove oily wastes. 
The generated oils and wastewater were subsequently sent through a separation process after which 
the waste oil was recovered and sold. Wastes were stored in several unlined pits used as 
evaporation ponds (Reference 7). Two of the pits were later closed and backfilled in 1984 under 
the supervision of the Louisiana Department of Environment Quality (LDEQ) Hazardous Waste 
Division (Reference 5). This area is currently covered with gravel and used as a parking lot for EBI 
employees. 

2.1.5 Previous Investiptions 

WESTON reviewed available EPA and LDEQ files to collect information regarding previous 
investigations completed at the Delta Shipyard site. This information is summarized in the 
following paragraphs. 

• On 3 to 4 November 1980, Soil Testing Engineers, Inc. completed two 50-foot soil 
borings adjacent to the two closed pits located near the current EBI office building. 
Soil samples were collected from the borings and submitted to a geotechnical 
laboratory for analyses. The results revealed the presence of silt and clay 
throughout the boring interval. The clay in the 0- to 15-foot range was found to 
have permeabilities ranging from 10"7 centimeters per second (em/sec) to 10-8 
em/sec. Two monitoring wells were installed near the borings to depths of 13 and 
20 feet below ground surface (bgs) (Reference 8). WESTON could only located 
one of these wells during the ESI site visits. 

• On 11 March 1981, Ecology and Environment, Inc. completed an EPA Preliminary 
Assessment and Site Inspection. The reports detailed available site history and 
indicated that the site received five hundred 55-gallon drums per year containing 
oily wastes and that the associated waste manifests were maintained on-site. A list 
of Delta Shipyard's primary customers was also provided (References 7 and 9). 

• On 10 May 1983, the Louisiana Department of Natural Resources (LDNR) 
performed an inspection of the Delta Shipyard site and subsequently issued a Notice 
of Violation. Eight violations were noted, among these were that "there was no 
indication that (the) facility was having their waste treated, stored, or disposed of at 
a (permitted) hazardous waste facility," and the "facility has not developed and 
adhered to a groundwater sampling and analysis plan" (Reference 10). 

• On 12 September 1984, The Earth Technology Corporation completed an EPA Site 
Inspection. The report summarized the closure of the two waste oil pits in early 
1984. According to the report, the pits were first drained and samples of the oil 
sludge remaining in the bottom were collected. The sludge samples were then 
analyzed for corrosivity, toxicity, ignitability, and reactivity. Following LDEQ 
review of the sample results, the remaining sludge was reportedly mixed with 30 
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cubic yards of sandy soil prior to backfilling. Following the pit closures, an 
aboveground storage tank (AST) was installed to replace the pits in the oil-water 
separation process (Reference 5). 

• In June 1985, Wink Engineering collected sludge samples from Pits 1 through 4. 
The report indicated that Pits 1 through 3 were exposed, and Pit 4 was covered with 
a thin crust of fill material. The samples were analyzed for volatile organic 
aromatics, cyanide, total phenol, flash point, pH, toxicity, and oil & grease. Based 
on the results, the report concluded that the site did not pose a threat to human 
health or the environment (Reference 6). 

• On 16 Aprill986, LDEQ collected samples from on-site tanks and pits. The tanks 
were reportedly used in conjunction with the steam cleaning operation. The pit 
samples included two composites from the closed pits and three grabs from Pits 1 
through 3. The samples were analyzed for volatile organic compounds (VOCs), 
metals, and polychlorinated biphenyls (PCBs). However, the laboratory analytical 
data are not included in available file information (Reference 11). 

• WESTON completed a Site Inspection Prioritization (SIP) report in December 
1994. A limited number of pit sludge and drainage ditch sediment samples were 
collected in and around Pits 1 through 4 during the investigation. (During field 
activities, the Pit 2 overflow pipe was observed transmitting water from the pit to 
the drainage ditch.) The analytical results revealed the presence of elevated 
concentrations of several semivolatile organic compounds (primarily polycyclic 
aromatic hydrocarbons [PAHs]) and metals (Reference 12). 

2.1.6 Nearby Land Use 

The site is located in a large industrial park, which covers approximately 165 acres in southeastern 
Houma. The industrial park forms a peninsula bordered by Bayou La Carpe to the west, a ship 
channel named the "Company Canal" to the east, and Industrial Boulevard to the north. Bayou La 
Carpe provides access to the Gulf of Mexico through the Houma Navigation Canal. Mr. Dean 
currently owns 110 acres of the industrial park, which is occupied by EBI and several other 
industries including Gemoco, Robichaux Equipment, and Sigma Welders to the north; Montco 
(Christie Industries), Salvage Associates, and Huber to the south; and Offshore Diving, LaForce 
Enterprise, and Tomahawk to the west. 

2.2 SQURCE AREAS AND SITE CONCERNS 

The source areas identified at the site are described in this section along with site-related concerns 
regarding the migration of hazardous substances attributable to the site by the groundwater, surface 
water, soil exposure, and air pathways. 
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2.2.1 Source Areas 

Based on available background information, the potential sources identified at the site include six 
pits and an AST. The two closed pits each measured 75 feet by 35 feet by 5 feet in depth, are 
currently backfilled and covered with gravel, and are used as an employee parking lot. The AST 
has a capacity of 22,800 gallons and contains an unknown quantity of waste oil sludge, reportedly 
from historical Delta Shipyard activities. The AST is adjacent to the closed pits and is 
encompassed by a 1-foot berm. Since the sludge volume in the AST is not known, it is unclear if 
the berm would provide sufficient containment in the event of a leak. Data detailing the contents of 
the chemical composition of the closed impoundments and AST are not available. Pit 4 currently 
appears as a grassy field, but was observed in 1985 to have a thin crust of fill and overgrowth of 
vegetation (Reference 6). The focus of this investigation has been Pits 1 through 3, because 
potentially hazardous substances are exposed at the surface and there is a defined overland flow 
path for contaminant migration. As such, the potential source areas described above (closed pits, 
AST, and Pit 4) will not be discussed further in this report. Information regarding Pits 1 through 
3, ESI field activities, and analytical results is presented in Section 4, Source Characterization. 

2.2.2 Site Concerns 

The migration of hazardous substances from Pits 1 through 3 and the exposure of humans and other 
environmental receptors to the hazardous substances is of concern. Possible concerns associated 
with the sources at the site and the migration of, or exposure to, hazardous substances attributable 
to the site through the groundwater, surface water, soil exposure, and air pathways include the 
following: 

• The presence of hazardous substances at the site is of general concern. A discussion 
of the waste characteristics of the sources sampled during the ESI is provided in 
Section 4 of this report. 

• It is suspected that the waste oil pits at the site are unlined, and a release to 
groundwater has occurred. However, due to the low permeability of area 
subsurface soils and the lack of groundwater use in the site vicinity, the groundwater 
pathway appears to be of minor concern. The groundwater pathway is discussed in 
Section 5. 

• Based on the appearance of related hazardous constituents in Pits 1 through 3 and 
the associated drainage ditch, the surface water pathway is of major concern at the 
site. The drainage ditch discharges to the perennially flowing Company Canal 
approximately 100 feet southeast of Pit 3. In addition, based on the limited distance 
between the pits and adjacent surface water, the potential exists for contaminant 
migration through groundwater to surface water discharge. Drinking water intakes, 
fisheries, and sensitive environments are each located in the surface water pathway 
for the site. The surface water flow path is discussed further in Section 6. 
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• A release to surface soil has been documented based on historical laboratory 
analytical results. However, the site is located in an industrial area, and the pits are 
neither frequented by workers nor attractive to the general public. As such, the soil 
exposure pathway appears to be of minor concern. The soil exposure pathway is 
discussed in Section 7. 

• A release to air is of concern based on the results of field air monitoring. However, 
the air borne contaminants appear to be confined within the pit berms, and the 
population density in the immediate site vicinity is low. The air pathway is discussed 
in Section 8. 
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In general accordance with the objectives of the ESI, WESTON implemented a sampling strategy 
aimed at documenting the presence and migration of hazardous substances at the Delta Shipyard 
site. WESTON collected 62 soil, sludge, sediment, groundwater, surface water and quality 
assurance samples from on- and off-site locations on 22 through 26 July 1996. The sampling 
activities were completed in general accordance with the site-specific TWP and HASP, as well as 
the other documents listed in Subsection 2.1. 3. 

EPA contract laboratories, WESTON EMI, EPA Region 6, and WESTON performed sample 
analyses, data validation, data management, and data evaluation efforts as part of the Delta 
Shipyard F.SI. These tasks were completed in general accordance with CLP guidelines and the ESI 
Work Plan. The activities performed for these tasks are described in this section as follows: 

• Sample Collection 
• Sample Analyses and Data Reporting 
• Data Validation and Usability 
• Data Management and Evaluation 
• Quality Assurance Results 

3.1 SAMPLE COLLECTION 

As part of the F.SI, WESTON collected 7 pit sludge samples, 6 surface and subsurface soil 
samples, 2 groundwater samples, 4 surface water samples, 37 stream sediment samples, and 6 field 
QC samples. The sample nomenclature is based on specific code requirements for compatibility 
with WESTON's IDMS computer database. The nomenclature followed the format of Station ID 
- Collection Type + QC Type - Sequential Sample. This nomenclature is further described as 
follows: 

• Station ID is a three digit identifier used to designate sample location. The first 
digit refers to the type of sample station and the subsequent two digits identify the 
station number. For sample station type, the letter B is used to designate boring 
sample stations, the letter D for drainage ditch and stream sediment sample stations, 
the letter P for pit sample stations, and the letter W for surface water sample 
stations. For example, DOl refers to sediment sample station number one. 
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• Collection Type is a one digit code used to designate the sample media. The 
number 1 is used to denote surface water, 2 for groundwater, 4 for field QC 
samples, 5 for soil/sediment, and 7 for waste/sludge. 

• QC Type is a one digit code used to designate the QC type of the sample. The 
number 1 is used to designate normal QC type, 2 for field duplicates, 3 for 
equipment rinsate blanks, and 5 for field blanks. 

• Sequential Sample is a one digit code that represents the nih sample of common 
collection types. 

For instance, the sample nomenclature B02-51-3 represents the third normal soil sample collected at 
boring station 2; the nomenclature POS-72-1 represents the duplicate of the first waste/sludge 
sample collected at pit station 5. The ESI sample stations are shown on Figures 3-1 and 3-2, and 
the sample stations, descriptions, and rationales are summarized in Table 3-1. 

3.2 SAMPLE ANALYSES AND DATA REPORTING 

During field activities, WESTON collected and shipped soil, groundwater, surface water, sediment, 
waste, field blank and rinsate blank samples to various laboratories by Federal Express Priority 
Overnight Service. Low-concentration samples requiring target compound list (fCL) and target 
analyte list (f AL) analyses were shipped to the CLP laboratories that were assigned by EPA to the 
project. Specifically, samples requiring organic analyses were sent to Chemtech, Englewood, New 
Jersey, and samples requiring inorganic analyses were sent to Compuchem Environmental Corp., 
Research Triangle Park, North Carolina. Medium- and high-concentration samples requiring TCL 
and TAL analyses were shipped to WESTON EMI in University Park, Illinois for analyses using 
CLP protocol. Surface water samples were sent to the EPA Drinking Water Laboratory in 
Houston, Texas. The laboratories analyzed .the samples for the following: 

• Volatile organic compounds (VOCs). 
• Base-neutral and acid extractable semivolatile organic compounds (BNAs). 
• Pesticide and polychlorinated biphenyl (PCB) constituents. 
• Inorganic constituents and cyanide. 

The TCL and contract-required quantitation limits (CRQLs) for the parameters listed above are 
provided in Table C-1 in Appendix C. The TAL and contract-required detection limits (CRDLs) 
are provided in Table C-2. 

The laboratories reported the analytical results obtained from the samples in data packages meeting 
CLP requirements. The laboratory documentation in these raw data packages include records of 
instrument readings, calculations, calibrations, and quality assurance checks. The original chain-of­
custody records for the samples are included with the data packages, which are being maintained in 
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the project files of WESTON's Houston, Texas, office until requested by EPA or closeout of the 
ESI Work Assignment. 

3.3 DATA yAT,IDA TION 

ESAT in Houston, Texas, performed data validation for the analytical data packages generated by 
the CLP laboratories and WESTON EMI. ESAT reviewed the data packages to verify that they 
met the EPA technical requirements and quality assurance (QA) guidelines established in EPA CLP 
Scope of Work documents for the analyses. ESAT reviewed the data packages for the following 
general QA items: 

• The sample holding times were reviewed to verify that the samples were analyzed 
within contractual and technical holding time limits. 

• The instrument calibrations were reviewed to verify that the calibration for target 
compounds met contractual quality control (QC) criteria. 

• Analyses were performed on method blanks, and these results were reviewed to 
locate potential bias. 

• Surrogate recoveries were reviewed to verify that recoveries were within contractual 
requirements. 

• Matrix spike recoveries were reviewed to verify that method recoveries were within 
acceptable QC limits and to determine if biases in the samples results were possible. 

• Duplicate results were reviewed to verify that laboratory precision was within 
technical QC limits. 

The ESAT comments are included in the data package excerpts presented in Appendix B. 

3.4 DATA USABILITY 

In light of potential QC issues raised in the validation reports, WESTON evaluated the data to 
verify that the data were usable for developing and meeting the objectives of the ESI. Review of 
the data validation reports indicates that most of the ESI data for site-attributable constituents were 
generated within CLP-allowable analytical QC tolerances. For the data generated outside of QC 
limits, the reported data quality issues were minor and do not affect overall data usability. In some 
cases, data generated outside of analytical QC limits may have resulted in biases in some of the 
results. The usability of such data was evaluated based on the potential bias in the results, as 
follows: 
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• The data generated by analyses within the CLP contract-required laboratory QC 
limits were considered unbiased and have been used for the ESI without 
qualification. This includes all data reported to be acceptable by ESAT. Most data 
for site-related constituents falls in this category. 

• The data generated by analyses outside of QC tolerances were evaluated by ESA T 
for potential bias in the results. Sample results, which are potentially biased low 
(i.e., the reported concentrations are potentially lower than the actual concentrations 
in the sample) or biased high, are used without additional qualification, but they are 
marked biased in the data tables presented in Appendix C of this report. This 
includes data qualified as provisional but usable by ESAT. Potentially biased data 
have been qualified as estimated and are J-flagged. Some data for site-specific 
constituents fall in this category. 

Relevant BNA and metals validation issues are presented in Table 3-2. No relevant validation 
issues emerged for VOC, pesticide, or PCB analyses. 

WESTON added contractor evaluation qualifiers to the data above background comparison values 
to highlight issues (including potential data bias and lack of attribution to the site) where 
appropriate. These qualifiers appear on the ESI data tables of Section 4 and Appendix C. The 
contractor-specified qualifiers are described as follows: 

• C:BSQL-This qualifier was added to results below the laboratory sample 
quantitation limit for the given analysis. 

• C:NA-This qualifier was added to reported constituent concentrations that were 
detected but not known to be attributable to the Delta Shipyard site. 

3.5 BACKGROUND DATA 

ESAT did not report any significant data quality issues affecting the usability of the background 
sample data. The data are usable and largely unbiased. The results of each background sample 
were used to characterize soil, sediment, groundwater, and surface water background conditions in 
the ESI study area. The ESI sample stations are shown on Figures 3-1 and 3-2, and the sample 
stations, descriptions, and rationales are summarized in Table 3-1. 

3.5.1 Backmrund Evaluation 

In order to establish media-specific background constituent levels, background samples were 
collected at 8 sample stations. For background soil and drainage ditch sediment concentrations, an 
on-site sample was collected at station DOl, an upgradient location in the intermittent drainage 
ditch. Surface water background levels are based on the analytical results of off-site sampling 
conducted at station WOl, located along Bayou Black. Because of the hydraulic connection 
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between surface water and groundwater (further discussed in Section 5), WOl was also used as the 
background groundwater station. To establish background comparison values, the analyte 
concentrations for stations DOl and WOl were multiplied by a factor of three. Background 
comparison values were assumed to be zero for undetected constituents. 

To determine background stream sediment concentrations, bottom sediment samples were collected 
at stations Dl4, Dl5, Dl6, D32, D33, and D34. Background comparison values being reported 
for each constituent were determined by taking the maximum detected constituent value of each 
analyte among the six background sediment samples, and multiplying by three. Background 
comparison values were assumed to be zero for constituents not detected in the background 
samples. 

3.5.2 Bacground Results 

The background results are presented in Appendix C. The results were generally acceptable with 
the notable exception of those from station DOl. Although station DOl is located hydraulically 
upgradient of the pits, the slope is slight and it is suspected that DOl receives upgradient flow in 
times of heavy rain. The sample was stained black and emitted a hydrocarbon odor; the analytical 
results indicated elevated concentrations of several BNAs and metals. These include 
benzo(b)fluoranthene (0.54 milligrams per kilogram [mg/kg]), pyrene (0.58 mg/kg), barium 
(11,200 mg/kg), and zinc (2,350 mg/kg). Due to these elevated constituent concentrations, the 
results from station DOl were not used in the determination of background soil and on-site drainage 
ditch comparison values. As an alternative, values based on the analytical results of the background 
soil sample (SS-01) collected during the 1994 SIP were used. 

3.6 EV ALVA TION OF ESI/RI STUDY AREA DATA 

As described above, the analytical results for the ESI characterization samples were compared to 
three times the media-specific background concentrations to determine whether the reported 
concentration values exceed background conditions. After determining which detected study area 
sample constituents exceeded background comparison values, additional data evaluation was 
performed to determine which constituents were site-attributable. Constituents detected in off-site 
samples were attributed to the site if they had been previously reported in on-site source samples. 
The results of source sampling is discussed in Section 4; the remaining characterization samples are 
discussed in Sections 5 through 7. 

3.7 QUALITY ASSURANCE ANALYTICAL RESULTS 

WFSTON collected six blind field duplicate samples, five equipment rinsate blanks, and one field 
blank for QA. The analytical results for the QA samples are presented in Appendix C. 

The blind field duplicate results are generally acceptable with the exception of the samples collected 
at station D02. According to ESAT, the naphthalene, 2-methylnapththalene, acenaphthylene, 
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and phenanthrene results in samples 002-51-1 and 002-52-1 were detected in only one of the 
duplicates or had a lOX difference in concentrations between duplicates. As a result, the 
detected results for those analytes in samples 002-51-1 and 002-52-1 were qualified as 
estimated by ESAT. Generally, blind field duplicate results and the percent difference between 
the concentrations reported for a duplicate versus the parent sample can be an indicator of 
laboratory precision. However, variances between duplicate and parent sample results could also 
be caused by matrix interference and/or sample heterogeneity. 

Rinsate blank samples were collected to evaluate the effectiveness of equipment decontamination 
procedures. The rinsate blanks were collected by pouring deionized water over decontaminated 
equipment (dredge sediment sampler, shelby tube, hand auger) and collecting the rinse water in the 
appropriate sample containers. In general, the analytical results indicate that sampling equipment 
decontamination was sufficiently performed. However, low levels of metals and phthalates were 
found in some of the rinsate samples. At station 011, the rinsate sample collected from the dredge 
sediment sampler contained detectable levels of several metals. At station B02, the rinsate sample 
collected from the geoprobe shelby tube contained low levels of three phthalate compounds and 
metals. The rinsate sample collected from a hand auger at station P02 also was characterized by 
low levels of metals contamination. However, for each of the corresponding characterization 
samples, the metals concentrations exceed those found in the rinsate samples by at least one order 
of magnitude. Furthermore, the phthalate contamination is likely attributable to laboratory 
contamination. Based on this information, the equipment rinsate results do not appear to affect the 
usability of the ESI data and overall evaluation of the results. 
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Table 3-1 
Delta Shipyard (CERCUS ID LAD058475419) 

Sampling Station Descriptions and Rationales 

BOl Shallow soil boring between Pit 2 and Soil and groundwater samples 
Characterization the Company Canal. collected to evaluate extent of 

contaminant migration. 

B02 Sballow soil boring between Pit 3 and Soil and groundwater samples 
Characterization the Company Canal. collected to evaluate extent of 

contaminant migration. 

DOl Drainage ditch station located Low concentration sediment sample 
Characterization approximately 400 feet north of the Pit collected to establish on-site 

2 overflow pipe. background constituent 
concentrations. 

B01-21-1 
Normal 

B01-45-1 
Field Blank 

801-51-1 
Normal 

801-51-2 
Normal 

801-52-1 
Duplicate 

802-21-1 
Normal 

B02-43-1 
Rinsate Blank 

802-43-2 
Rinsate Blank 

802-51-01 
Normal 

B02-51-02 
Normal 

802-51-03 
Normal 

DOI-51-1 
Normal 
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Table 3-1 (Continued) 
Delta Shipyard (CERCUS ID LAD058475419) 

Sampling Station Descriptions and Ration~es 

DOl Drainage ditch station located beneath Low concentration sediment sample 
Characterization the Pit 2 overflow pipe. collected to document contamination 

in the overland flow path. 

D03 Drainage ditch station located near the Low concentration sediment sample 
Characterization southwestern corner of Pit 3. collected to document contamination 

in the overland flow path. 

D04 Drainage ditch station located at the 
Characterization probable point of entry to the surface 

water 

Low concentration sediment sample 
collected to document contamination 
in the overland flow 

D05 Located in the Company Canal at the Low concentration sediment sample 
Characterization PPE. collected to document contamination 

in the surface water pathway. 

D06 Located in the Company Canal at the 
Characterization PPE. 

D07 Located in the Company Canal at the 
Characterization PPE. 

Low concentration sediment sample 
collected to document contamination 
in the surface water 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

DOS Located approximately 500 feet south Low concentration sediment sample 
Characterization of the site at the confluence of the collected to document contamination 

Company Canal and Bayou La Carpe. in the surface water pathway. 

D09 Located approximately 500 feet south Low concentration sediment sample 
Characterization of the site at the confluence of the collected to document contamination 

Company Canal and Bayou La in the surface water pathway. 

002-51-1 
Normal 

D02-52-1 
Duplicate 

003-51-1 
Normal 

003-52-1 
Duplicate 

004-51-1 
Normal 

005-51-1 
Normal 

005-52-1 
Duplicate 

006-51-1 
Normal 

007-43-1 
Rinsate Blank 

007-51-1 
Normal 

008-51-1 
Normal 

009-51-1 
Normal 
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Table 3-l (Continued) 
Delta Shipyard (CERCLIS ID LAD058475419) 
Sampling Station Descriptions and Rationales 

DlO Located approximately SOO feet south Low concentration sediment sample 
Characterization of the site at the confluence of the collected to document contamination 

Company Canal and Bayou La Carpe. in the surface water pathway. 

Dll Located in Bayou La Carpe, 
Characterization approximately 4,000 feet downstream 

of the confluence with the Intracoastal 
Waterway, and approximately 2,000 
feet north of the site. 

Dll Located in Bayou La Carpe, 
Characterization approximately 4,000 feet downstream 

of the confluence with the Intracoastal 
Waterway, and approximately 2,000 
feet north of the site. 

DlJ Located in Bayou La Carpe, 
Characterization approximately 4,000 feet downstream 

of the confluence with the Intracoastal 
Waterway, and approximately 2,000 
feet north of the site. 

D14 Located near the drinking water intake 
Background along Bayou Black. 

D15 Located near the drinking water intake 
Background along Bayou Black. 

D16 Located near the drinking water intake 
Background along Bayou Black. 

D17 Located near the Water Plant No.3 
Characterization drinking water intake along the 

Intracoastal Waterway. 

D18 Located near the Water Plant No. 3 
Characterization drinking water intake along the 

Intracoastal Waterway. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

Low concentration sediment sample 
collected to establish stream sediment 
background levels. 

Low concentration sediment sample 
collected to establish stream sediment 
background levels. 

Low concentration sediment sample 
collected to establish stream sediment 

levels. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

Low concentration sediment sample 
collected to document contamination 
in the surface water pathway. 

010-51-1 
Normal 

011-43-1 
Rinsate Blank 

011-51-1 
Normal 

012-51-1 
Normal 

013-51-1 
Normal 

014-51-1 
Normal 

015-51-1 
Normal 

016-51-1 
Normal 

017-51-1 
Normal 

018-51-1 
Normal 
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D19 
Characterization 

DlO 
Characterization 

Dll 
Characterization 

Dll 
Characterization 

Dl3 
Characterization 

D24 
Characterization 

DlS 
Characterization 

Dl6 
Characterization 

027 
Characterization 

D28 
Characterization 

D29 
Characterization 

Table 3-1 (Continued) 
Delta Shipyard (CERCUS ID LAD05847S419) 

Sampling Station Descriptions and Rationales 

Located near the Water Plant No. 3 Low concentration sediment sample 
drinking water intake along the collected to document contamination 
Intracoastal Waterway. in the surf'a(:e water pathway. 

Located in the Houma Navigational Low concentration sediment sample 
Canal, approximately 4,000 feet collected to document contamination 
downstream of the confluence with the in the surface water pathway. 
Intracoastal Waterway. 

Located in the Houma Navigational Low concentration sediment sample 
Canal, approximately 4,000 feet collected to document contamination 
downstream of the confluence with the in the surface water pathway. 
Intracoastal 

Located in the Houma Navigational Low concentration sediment sample 
Canal, approximately 4,000 feet to document contamination 
downstream of the confluence with the in the surface water pathway. 
Intracoastal Waterway. 

Located in the Houma Navigational Low concentration sediment sample 
Canal, approximately 1 ,200 feet collected to document contamination 
downstream of the confluence with in the surface water pathway. 
Bayou La Carpe. 

Located in the Houma Navigational Low concentration sediment sample 
Canal, approximately 1 ,200 feet collected to document contamination 
downstream of the confluence with in the surface water pathway. 
Bayou La 

Located in the Houma Navigational Low concentration sediment sample 
Canal, approximately 1 ,200 feet collected to document contamination 
downstream of the confluence with in the surface water pathway. 
Bayou La Carpe. 

Located at the confluence of the Low concentration sediment sample 
Houma Navigational Canal and Bayou collected to document contamination 
LaCarpe. in the surface water pathway. 

Located at the confluence of the Low concentration sediment sample 
Houma Navigational Canal and Bayou collected to document contamination 
LaCarpe. in the surface water pathway. 

Located at the confluence of the Low concentration sediment sample 
Houma Navigaitonal Canal and Bayou collected to document contamination 
LaCarpe. in the surface water pathway. 

Located in the Houma Navigational Low concentration sediment sample 
Canal, approximately 2,200 feet collectedtodocwmentcontamination 
downstream of the confluence with in the surface water pathway. 
Bayou La Carpe. 

019-51-1 
Normal 

020-51-1 
Normal 

021-51-1 
Normal 

022-51-1 
Nonnal 

023-51-1 
Nonnal 

024-51-1 
Nonnal 

025-51-1 
Normal 

026-51-1 
Normal 

027-51-1 
Normal 

028-51-1 
Normal 

029-51-1 
Normal 
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DJO 
Chalacterization 

D31 
Characterization 

D3l 
Background 

DJJ 
Background 

D34 
Background 

POl 
Characterization 

POl 
Characterization 

POJ 
Characterization 

P04 
Characterization 

P05 
Characterization 

P06 
Characterization 

SSOOl 
Background 

Table 3-1 (Continued) 
Delta Shipyard (CERCLIS ID LADOS847S419) 

Sampling Station Descriptions and Rationales 

Located in the Houma Navigational Low concentration sediment sample 
Canal, approximately 2,200 feet collected to document contamination 
downstream of the confluence with in the surface water pathway. 
Bayou La Carpe. 

Located in the Houma Navigational Low concentration sediment sample 
Canal, approximately 2,200 feet collected to document contamination 
downstream of the confluence with in the surface water pathway. 

LaCarpe. 

Located in the Intracoastal Waterway, Low concentration sediment sample 
approximately 1,000 feet south of collected to establish stream sediment 
Bayou Terrebonne. levels. 

Located in the Intracoastal Waterway, Low concentration sediment sample 
approximately 600 feet north of the collected to establish stream sediment 
confluences with Bayou Black and background levels. 
Bayou La 

Located in the Intracoastal Waterway, Low concentration sediment sample 
approximately 4,000 feet west of the collected to establish stream sediment 
Houma Canal. background levels. 

Located in Pit I. High concentration waste sample 
collected for source characterization. 

Located in Pit 1. High concentration waste sample 
collected for source characterization. 

Located in Pit 2. High concentration waste sample 
collected for source characterization. 

Located in Pit 2. High concentration waste sample 
collected for source characterization. 

Located in Pit 3. High concentration waste sample 
collected for source characterization. 

Located in Pit 3. High concentmtion waste sample 
collected for source characterization. 

Located north of the site in an area Low concentration soil sample 
unaffected by site related activities. collected to establish background 

constituent concentrations in the soil 
exposure pathway. 

030-51-1 
Normal 

031-51-1 
Normal 

032-51-1 
Normal 

0 33-51-l 
Normal 

0 34-51-1 
Normal 

POI-71-1 
Normal 

P02-43-l 
Rinsate Blank 

P02-71-l 
Normal 

P03-71-l 
Normal 

P04-7l-1 
Normal 

P05-71-l 
Normal 

P05-72-l 
Duplicate 

P06-71-l 
Normal 

SS001 
Normal 
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WOl 
Background 

Table 3-l (Continued) 
Delta Shipyard (CERCLIS ID LAD058475419) 

Sampling Station Descriptions and Rationales 

Located at the drinking water intake at Low concentration surface water 
the Bayou Black pump station. sample collected to establish 

background constituent concentrations 
in the surface water pathway. 

WOl Located at the Water Plant No. 3 Low concentration pre-treatment water 
sample collected to document 
contamination in the surface water 
pathway. 

Characterization drinking water intake along the 
Intracoastal Waterway. 

W03 Located at the Water Plant No. 3 along Low concentration post-treatment 
Characterization the Intracoastal Waterway. water sample collected to document 

contamination in the surface water 
pathway. 

WOl-11-1 
Normal 

W02·11·1 
Normal 

W02-l2-l 
Duplicate 

W03-ll-l 
Nonnal 
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FFE73 BNA 

FFE73 BNA 

FFE91 BNA 

070425 BNA 

070425 BNA 

MFGW06 Metals 

MFGW06 Metals 

MFGW06 Metals 

MFGW06 Metals 

MFGY51 Metals 

042501 Metals 

G4250l Metals 

TABLEJ-2 
RELEVANTDATAVALIDATIONISSUES 

Naphthalene, 2-metbylnapthtbalcne, The naphthalene, 2-mcthylnapththalene, 
acenaphthylene, and phenanthrene in acenaphthylenc, and phenanthrene results 
samples 002-51-1 and 002-52-1 were in samples 002-51-1 and 002-52-1 have 
detected in only one of the duplicates or been qualified as estimated. 
had a 1 OX difference in concentrations 
between 
Samples 001-51-1, 001-51-1 MS/MSO, Analyte results associated with IS6 in 
002-52-1, and 003-52-1 had low IS samples 001-51-1, 002-52-1 , and 003-
responses. 52-1 have been qualified as estimated and 

low bias. 
Two base/neutral surrogates had All base/neutral compound results in 
recoveries below QC limits for sample sample 005-51-1 have been qualified as 
005-51-1. estimated and low biased. 
Sample B01-51-1 had low IS3 and IS4 The analytes associated with the IS3 and 
responses, and it's MS/MSO analyses IS4 in sample BO 1-5 1-1 have been 

as estimated and low biased. 
The analytes associated with the IS6 in 
sample P02-71-1 have been qualified as 
estimated and low biased. 

Zinc was detected 1.2X above the CRDL The zinc result for sample B02-43-2 was 
in the field blank. considered undetected. 
Calcium, chromium, and sodium were The chromium and sodium in affected 
detected below the CRDLs in the field sample results are below the CRDL. 

Iron, lead, and zinc were detected above The user needs to evaluate the associated 
the CRDLs in the blank. results for contamination. 
Barium, calcium, chromium, magnesium, The user needs to evaluate the associated 
manganese, and sodium were detected sample results for possible contamination. 
below CRDLs in the rinsate blank. 
Replicate ICP readings ere inconsistent for The arsenic result for samples 007-5 1-1, 
arsenic results. 017-51-1,024-51-1, 025-51-l, 028-51-

1, 029-51-1 , and 030-51-1 have been 
as estimated. 

Matrix spike recovery for arsenic was All arsenic results have been qualified as 
53.3%. estimated low bias. 
The difference between FAA laboratory Lead results for samples 042-501, G42-
duplicate results exceeded the QC limit. 502, 042-503, 042-504, G42-505, and 

G42-506 have been as estimated. 
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·SECTION4 
:SOURCE CHARACrERiz:ATION 

The sampling activities and analytical results associated with source characterization are 
summarized in this section of the report. The sampling activities and related analytical results 
applicable to the evaluation of the migration and exposure pathways are summarized in the 
subsequent pathway sections of the report. 

4.1 SQJJRCE SAMPLING 

WESTON collected sludge samples at six sample stations (PO 1 through P06) in an effort to 
characterize and document the presence of hazardous substances associated with Pits 1 through 3. 
1be prefix "P" was assigned to the respective station number of each sludge sample. A blind field 
duplicate sample was collected at station P05 for QA/QC. The ESI sample stations are shown on 
Figure 3-1, and the sample stations, descriptions, and rationales are summarized in Table 3-2 . 

. Within the pit berms, a strong naphthalene odor was discernible to the WESTON field team. Based 
on field screening for organic vapors, breathing zone concentrations exceeded site-specific health 
and safety plan action levels. Therefore, the pit sludge sampling was conducted in Level C 
personal protective equipment, which includes a full-face respirator. The sludge samples were 
collected from a depth range of 2 to 3 feet bgs using a hand auger, and the samples appeared dark 
brown with an oily consistency (Reference 4). Based on this information, WESTON EMI was 
advised that the samples would be designated as high concentration. 

4.2 SQURCE ANALYTICAL RESULTS 

The analytical data available to characterize Pits 1 thro~:~gh 3 are summarized in the following 
subsections. 

4.1.1 Analytical Results from Previous lnvestiptions · 

As part of the 1994 SIP, WESTON collected surface soil .samples near Pits 1 through 4. Among 
the constituents detected at elevated concentrations were 2-methylnaphthalene (47 mg/kg), 
naphthalene (11 mglkg), phenanthrene (8.8 mglkg), chrysene (1.2 mglkg), fluorene (5.1 mglkg), 
barium (18,000 mg/kg), chromium (527 mg/kg) , and lead (632 mglkg) (Reference 12). 
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4.2.2 FSI Analytical Results 

The analytical results for the pit constituents exceeding background comparison values are presented 
in Table 4-1. The results indicate elevated BNA concentrations of 2-methylnaphthalene (470 
mglkg), naphthalene (160 mg/kg), and phenanthrene (110 mg/kg). VOC contamination consisted 
of ethylbenzene (9.0 mg/kg), toluene (7.4 mg/kg), and total xylenes (59 mg/kg). Metals analyses 
indicate elevated concentrations of chromium (7('1) mg/kg), lead (952 mg/kg), and zinc (2, 160 
mg/kg). Barium was also detected (11 ,400 mg/kg), but did not exceed the background comparison 
value. 

It should be noted that elevated levels of several additional BNAs were detected in the pit sludge 
samples. However, they do not appear in Table 4-1 because the concentrations fell below the 
relatively high quantitation limits. The analytes include acenaphthene (21 mg/kg), anthracene (22 
mg/kg), dibenzofuran (25 mg/kg), and fluorene (46 mg/kg). 

Of the detected hazardous substances, the highest concentrations can be attributed to 
2-methylnaphthalene, naphthalene, and phenanthrene; each a member of the polycyclic aromatic 
hydrocarbon (PAH) family of chemicals, and barium. PAHs are known to be relatively immobile 
in soil because of their low water solubility and are generally persistent in the environment.. High 
levels of barium were found on-site in the groundwater and drainage ditch samples (discussed in 
Sections 5 and 6), however, barium was not found above background comparison values in the pit 
samples. Barium, as barium sulfate (barite), is commonly used as an oil field drilling mud. As 
previously discussed in Subsection 2.1.3, the pits were used to dispose of waste oil and oil field 
drilling material. 

Because of their high levels in on-site samples, total PAH and barium were chosen as indicator 
contaminants to help evaluate the extent of migration. WESTON tabulated the total PAH and 
barium concentrations for each soil, sludge, and sediment sample collected for the ESI. Figures 3-
1 and 3-2 show each of the sample station locations for the ESI and the corresponding total PAH 
and barium results in mg/kg. 

4.3 SQURCE QUANTITY 

As mentioned previously, WESTON collected depth measurements from the pits during ESI field 
activities. Pits 1 and 2 were approximately 6.5 feet deep at a distance of 10 feet from the western 
edge. Because of the instability of the surface, a measurement from Pit 3 could not be made. The 
sludge thickness near the center of the pits is not known. In order to estimate the source volume, a 
uniform depth of 6.5 feet for each pit is assumed. The resulting source volumes are as follows: 

• Pit 1: 125 feet x 150 feet x 6.5 feet= 121,875 cubic feet 
• Pit 2: 400 feet x 150 feet x 6.5 feet = 390,000 cubic feet 
• Pit 3: 325 feet x 150 feet x 6.5 feet = 316,875 cubic feet 
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These figures sum to an estimated total source volume of 828,750 cubic feet or 30,695 cubic yards. 
However, since the pit depths away from the edges are not known, it is likely that the aggregate pit 
volume exceeds this estimate. 

4.4 SQURCE CHARACTERIZATION SUMMARY 

WESTON collected 6 sludge samples at the Delta Shipyard site during the week of 22 July 1996. 
The samples consisted of two samples each from Pits 1 through 3. The analytical results indicate 
the presence of high concentrations of several VOCs, PAHs, and metals. The aggregate volumetric 
extent of contaminated sludge is estimated to be 31,000 cubic yards. During the site reconnaissance 
in March 1996, field screening did not reveal the presence of organic vapors. However, during 
sampling activities, the results of field screening within the pit berms indicated that the organic 
vapors in the breathing zone represent a potential human health hazard. Based on the laboratory 
analytical results, high levels of hazardous constituent contamination occur consistently throughout 
the pit samples. 
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Table 4-1 
Delta Shipyard (CERCLIS ID LAD058475419) 

On-Site Waste Sampling Results Significantly Above Background Concentrations 

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site. 
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Table 4-1 (Continued) 
Delta Shipyard (CERCLIS ID LAD058475419) 

On-Site Waste Sampling Results Significantly Above Background Concentrations 

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site. 
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SECTIONS 
-GROUNDWATERPATHWAY 

A discussion of the groundwater pathway, one of four major pathways of potential hazardous waste 
migration assessed in this report, is provided in this section. The discussion focuses on the aquifer 
characteristics of the region, the likelihood of a release of hazardous substances to groundwater, 
and the potential targets of hazardous waste migration through the groundwater pathway. 

5.1 BYDROGEOLOGIC SETIING 

This subsection presents important factors related to the geologic framework and groundwater 
conditions at the site. 

5.1.1 GeoiQ&ic Framework 

Quaternary-age natural levees deposited by the Mississippi River are present at the surface of the 
Delta Shipyard site. Regionally, the levees typically form a thin mantle of sand, silt, and clay 
restricted to stream valleys and coastal areas (Reference 13). Locally, the natural levees are 
composed of gray and brown silt, silty clay, and limited amounts of fine-grained sand (Reference 
14). The thickness of the levees at the site is not known. 

Quaternary-age alluvium deposited by the Mississippi River underlies the natural levees and is 
composed of sand and gravel near the base, then, becomes progressively finer grained toward the 
top of the deposits (Reference 13). Near the top of the alluvium, the deposits are composed of 
gray-to-brownish gray clay (Reference 14). The alluvial deposits throughout the state range in . 
thickness from less than 50 feet in central and northern Louisiana to more ·than 3,500 feet in the 
southeastern coastal areas. Based on available geologic maps, the alluvium thickness in the Houma 
area is approximately 2,500 feet. 

Boring logs from two 50-foot soil borings completed during the 1980 investigation indicate the 
presence of silt and clay throughout the boring interval. Samples of clay in the 0- to 15-foot range 
were sent to a geotechnical laboratory and were found to have permeabilities ranging from w·' 
em/sec to 10-8 em/sec (Reference 8). During ESI field activities, WESTON completed shallow soil 
borings at stations BO 1 and B02 on the east side of Pits 2 and 3 (see Figure 3-1). The borings were 
completed to depths of 16 and 24 feet, respectively. Sandy-to-silty clay was found throughout the 
depth interval of each soil boring (Reference 15). 
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5.1.2 Groundwater Conditions 

The alluvium is recharged primarily from rainfall. Streams flowing across the alluvium are effluent 
(i.e., are recharged by groundwater) during most of the year, and groundwater discharge makes a 
significant contribution to the base flow of these streams. The hydraulic gradient near the streams 
is reversed during high-water stages, and the streams become influent (i.e., recharge groundwater) 
for brief periods. However, on a yearly basis, the movement of groundwater in the alluvium is 
generally effluent toward the major streams. 

Throughout the state, yields of wells completed at the base of the alluvium are generally high. 
However, the occurrence of fresh groundwater is irregular near the site (Reference 13) and shallow 
groundwater is not used for drinking in Houma because of its high salt content (Reference 16). 
Groundwater, however, is used for industrial purposes in the site vicinity. (Reference 17). 

5.2 LIKELlliOOD OF RELEASE 

Important factors related to the likelihood of a release from a source of hazardous substances at the 
site to groundwater are presented in this section. 

5.2.1 Depth to Groundwater 

The depth to shallow groundwater at the site is approximately 4 to 8 feet bgs based on ESI 
geoprobe borings (Reference 14). 

5.2.2 Depth of Contamination 

The depth of groundwater contamination at the site is approximately 4 to 8 feet bgs based on 
groundwater analytical data resulting from ESI field activities. Refer to Subsection 5. 2. 7 for 
additional information. 

5.2.3 Net Precipitation 

Net precipitation is equivalent to total annual precipitation less potential evapotranspiration. The 
mean annual precipitation in the site vicinity is approximately 64.68 inches (Reference 18). 
WESTON calculated an annual net precipitation of 22.80 inches, accounting for potential 
evapotransportation, using the Thomthwaite method (References 19 and 20). 

5.2.4 Thickness of Impermeable Layers 

Based on available boring logs, an impermeable layer between the surface and shallow groundwater 
has not been identified. 
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5.2.5 Hydraulic Conductivity of Impermeable Layer 

The existence of an impermeable layer between the surface and groundwater has not been 
determined. Therefore, a hydraulic conductivity value cannot be assigned. However, previous 
testing of the near surface soils have resulted in low permeabilities in the 10-7 to 10-8 em/sec range 
that reduces the vertical movement of shallow groundwater (Reference 7). 

5.2.6 Analrtical Results from Previous lnvestiptions 

During the 1980 investigation, two shallow groundwater monitoring wells were installed near the 
two closed pits, to depths of 13 and 20 feet bgs (Reference 8). However, there is no available 
information indicating that any groundwater investigations have been conducted at the site. 

5.2.7 ESI Groundwater Sampling and Analytical Results 

WESTON collected soil and groundwater samples at shallow boring stations BO 1 and B02 in an 
effort to document the migration of hazardous substances associated with Pits 1 through 3. The 
borings are located in an approximate 100-foot wide strip of land between the pits and the 
Company Canal. Due to the extremely dense vegetation, a bulldozer was used to create a vehicle­
accessible path to the boring locations. The prefix "B" was assigned before the respective station 
number of each boring soil and groundwater sample. A blind field duplicate soil sample was 
collected at station BOl for QA/QC. Following sampling at each boring, the boreholes were sealed 
using hydrated bentonite pellets. The ESI boring sample stations are shown in Figure 3-1. 

The borings at stations B01 and B02 were completed to depths of 16 feet and 24 feet, respectively. 
Based on the results of field screening for organic vapors and observed soil staining, soil samples 
from each boring were collected from areas of evident contamination. At the terminal depth of 
each boring, one groundwater sample was collected using dedicated tygon tubing connected to a 
peristaltic pump. The groundwater and soil boring analytical results that exceed background 
comparison values are presented in Tables 5-1 and 5-2. The data indicates that subsurface soil and 
groundwater are contaminated with pit-related hazardous constituents with especiaJly high levels at 
station BO 1. 

Elevated groundwater concentrations of 2-methylnaphthaJene (65 micrograms per liter [J..tg/L]), 
naphthalene (23 ).lg/L), phenanthrene (9 ).lg/L), barium (29,400 ~tg/L), chromium (507 J,.tg/L), lead 
(482 ).lg/L), and zinc (3,290 ).lg/L) were found at station BOl. Each of these analytes was also 
found in the pit sludge samples at elevated concentrations. 

Soil boring duplicate samples BOl-51-1 and BOl-52-1 were collected at a depth of 2 feet bgs and 
found to contain 2-methylnaphthaJene (11 mg/kg), naphthaJene (2.4 mg/kg), phenanthrene (6.6 
mg/kg), and pyrene (1.7 mg/kg). B01-51-2 was collected at a depth of 10 feet bgs, site-related 
constituents were not found at concentrations exceeding background comparison levels. 
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5.3 GRQUNPWA TER PATHWAY TARGETS 

The potential receptors, or targets, of the groundwater pathway include the population and 
resources that rely on local aquifers as a source of water supply. The targets identified for the 
groundwater pathway are discussed in the following sections. 

5.3.1 Nearest Well 

WESTON contacted the Louisiana Department of Transportation and Development (LDTD) in 
Baton Rouge, Louisiana, to obtain a listing of active groundwater wells in the site vicinity. LDTD 
provided WESTON with water well information describing ownership, location, use, and depth for 
all registered groundwater wells within a 4-mile radius of the site (Reference 17). Based on this 
information, there are no drinking water wells located within 4 miles of the site. The City of 
Houma receives potable water from an intake located along the Houma Navigational Canal. This 
intake is further discussed in Section 6, the Surface Water Pathway. 

5.3.2 Well Head Protection Areas 

No Well Head Protection Areas (WHPAs) are known to exist in the site vicinity. 

5.3.3 Groundwater Resources 

Resources associated with the groundwater pathway may include irrigation, watering of commercial 
livestock, commercial food preparation, commercial aquaculture, and water recreation. No uses 
for groundwater, which would constitute a resource, have been identified. 

5.4 GROUNDWATER PATHWAY SUMMARY 

Significant shallow groundwater contamination at the Delta Shipyard site has been documented. 
However, the extent of contamination between the pits and the Company Canal is not known 
because of the limited scope of the ESI groundwater sampling. There are no drinking water wells 
located within 4 miles of the site, and groundwater is not used as a resource in the area. As such, 
this pathway is of minimal concern. However, based on the analytical results and the proximity of 
the pits to the adjacent Company Canal, the potential exists for the discharge of site-contaminated 
groundwater to surface water. This scenario will be further discussed in Section 6, the Surface 
Water Pathway. 

It should be noted that the focus of the ESI has been on surface or near surface conditions at Pits 1 
through 3 based on the absence of surface containment. Subsurface (i.e., groundwater) conditions 
were of low concern because of the low subsurface soil permeability. The high degree of 
groundwater contamination discovered near Pits 1 through 3 during the ESI raises questions about 
the groundwater quality near Pit 4. Pit 4 is overgrown with grass, but soil samples collected in the 
upper two feet during the 1994 WESTON SIP indicated elevated concentrations of barium (18,900 

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NO BE RELEASED OR 
DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA. 

arcs:46032631 :deltarpt.doc 5-4 December 1996 



mg/kg) and zinc (666 mg/kg). The absence of chemical data to characterize subsurface hazardous 
constituent concentrations between Pit 4 and Bayou La Carpe appears to be an emerging data gap. 
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Table S-1 
Delta Shipyard (CERCLIS ID LAD051475419) 

On-Site Groundwater Sampling Results Signifluntly Above Background Concentrations 

Volatile Orpaics 

No Parameters Above 

Semi-Volatile Orgaaia 

2-Methvlnlllbthalene (ug/1) ND 
Naphthalene (ug/1) ND 
Phenanthrene (ur./1) ND 

Pesticides 
No Parameters Above .... -•-

Polycboriaated Biphenyls 

No Paiametcrs Above Background 

Metals 
Arsenic (ug/1) 6 18 
Bariwn (ug/1} 139 417 

. Cadmium (UWJ) ND 
Calciwn (ua/1) 22900 68700 
Chromium (ug/1) ND 

Iron (UWJ) 2000 6000 
Lead (ug/1) ND 482 127 . 
Sodiwn (ug/1) 11600 34800 

Zinc Ul8fl)_ 40 120 

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site. 
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Table S-2 
Delta Shipyard (CERCLIS ID LAD058475419) 

On-Site Soil Boring Sampling Results Significantly Above Background Concentrations 

'. 

: .. · . . 

Voladle Orpnks 

No Parameters Above Background I I 
Semi-Volatile Oflank:s 

2-Methylnaphtha.lene (ug/kg) NO 240 J C-BSQL 630 U 650 u 
Napblhalene (UIIkg) ND 30000 u 820 u 630 u 650 u 
Phenanthrene (ug/kg) 32 96 93 J 630 u 650 u 
Pyrene (uglkg) 52 156 30000 u 820 u 630 u 650 u 

Endosulfan D (ua/ka) J NO 1 6.2 u 6.6 u 
HepCachlor epoxide ( uglkg) I NO I 3.1 u 3.3 u 

Polycborinated BipMnyls 

No Parameters Above Batkgrotmd I I 
Metals 

Mercury CIIWUl I NO I 0.09 u 0.08 u 0.1 u 0.09 0.07 u 
Sodium (mglkg) I 164 492 I 5870 2440 1290 2600 

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents AUributable to the Site. 
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Table S-2 (C~ntinued) 
Delta Shipyard (CERCLIS ID LAD058475419) 

On-Site Soil Boring Sampling Results Significantly Above Background Concentrations 

_1lfc) n . I Above I 1 
Semi-Volatile ::~10~ 
.. " (uglkg) NO - 790 u 

(uw'kg) NO - 790 u 
(ug/kg) 32 96 790 u 

Pyrene (uglkg}_ 52 156 .790 u 

Patkldes 
.., .. . • .. _ I D (uglkg) NO - I 7.8 u 

(uglka) NO - I 3.9 u_ 

Polydlorinated Biphenyls 

No .... , A_b(IVe I I 
Metals 

I ND - I .... 0.11 u 
Sodiwn .... I 164 492 I 

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site. 
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·SECTION·6 
SURFACE-WATER PATHWAY 

Surface water is the second of four pathways of potential hazardous waste migration assessed for 
the site. A discussion of the surface water draining the site, the probable point of entry (PPE) for a 
hazardous substance from the site to enter surface water, the likelihood of a release, and the 
potential targets of the pathway is presented in this section. 

6.1 BYDRQWGIC SETIING 

The City of Houma is situated near the confluence of several sizable streams including the Gulf 
Intracoastal Waterway, the Houma Navigational Canal, Bayou La Carpe, and Bayou Black. The 
Intracoastal Waterway and the Houma Navigational Canal receive frequent barge traffic related to 
area industry. Refer to Figure 6-1 for a schematic of the surface water bodies in the site vicinity. 

On a more local scale, water at the site flows on the surface and in the subsurface, enters surface 
water at the PPE, and flows downstream. These segments of the surface water pathway are 
discussed in the following sections. 

6.1.1 Overland Flow Smnent 

It appears that the on-site drainage ditch originates somewhere near the northeastern edge of Pit 1, 
but it is difficult to determine because of the thickness of the site vegetation. Near the northwest 
comer of Pit 1, the ditch turns south and runs along the western edge of Pits I through 3 for 
approximately 1,000 feet. Near the southwestern comer of Pit 3, the drainage ditch turns east and 
runs along the southern edge of Pit 3 for approximately 300 feet before discharging through a pipe 
to the Company Canal located immediately east of the site. There is an overflow pipe from Pit 2, 
which is known to have discharged ·to the drainage ditch as recently as 1994; however, during the 
ESI site visits, the overflow pipe was plugged. 

6.1.2 Groundwater to Surface Water Segment 

As discussed previously in Subsection 5 .2. 7, elevated levels of pit-related contaminants were found 
in both soil and groundwater samples at sample station BO 1. The soil samples were collected at 
depths of 2 and 10 feet bgs. The analytical results of the 2 foot sample indicated considerable 
VOC, PAH, and metals contamination. Analyses of the groundwater sample coiJected at BOI 
indicates elevated levels of PAHs and metals, especially barium (29,400 mg/L). It is not clear if 
the groundwater levels are below or above the water level in the Company Canal. However, 
groundwater discharge to surface water is a common occurrence in the Houma area, and station 
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BOt is located approximately 50 feet from the Company Canal. Based on this information, 
groundwater to surface water discharge of site-related contaminants is suspected at the site. 

6.1.3 Probable Point of Entry 

The PPE for a release of hazardous substances from sources at the site to perennial-flowing surface 
water body potentially occurs at the Company Canal. The PPE occurs after approximately 850 feet 
of overland flow (measured from the Pit 2 overflow pipe) at the confluence of the drainage ditch 
and the Company Canal. However, there are potentially additional PPEs based on the likely 
scenario of groundwater to surface water discharge along the western bank of the Company Canal. 

6.1.4 Surface Water Flow Path 

From the PPE, water in the Company Canal flows south for approximately 1 ,000 feet until 
reaching Bayou La Carpe. Bayou La Carpe flows south approximately 3,500 feet to its confluence 
with the Houma Navigational Canal. After approximately 60 miles, the Houma Navigational Canal 
discharges to the Gulf of Mexico. Surface water flow in all of the water bodies in the Houma area 
generally follow this trend of southward flow. Approximately 10 miles south of Houma, the 
elevation of the Houma Navigational Canal is equal to sea level. Flow velocity at this point is very 
slow or stagnant and flow direction is detennined by the wind direction and tidal stage (Reference 
18). 

During periods of sustained southeast winds, Bayou La Carpe, the Houma Navigational Canal, and 
the Intracoastal Waterway become tidally influenced, resulting in considerable northward flow 
(Reference 21). Saltwater intrusion in the Intracoastal Waterway has been known to extend nearly 
as far as New Orleans, Louisiana (Reference 4). During the ESI sampling visit, surface water flow 
in Bayou La Carpe and the Company Canal was to the south, and flow in the Intracoastal 
Waterway was to the northeast. The surface water velocity in the Houma Navigational Canal was 
too low to detennine the flow direction. However, because of the unusual flow patterns in the site 
area, targets both downstream and upstream of the site could potentially be impacted by a release of 
site-related hazardous substances to surface water. Out of the myriad of different potential surface 
water flow paths, this investigation focused on three scenarios which could impact the highest 
number of targets. These flow paths (Aow Paths 1 through 3) are summarized in Table 6-1 and 
illustrated on Figures 6-2 and 6-3. 

6.2 LIKELffiOOD OF RELEASE 

Important factors related to the likelihood of a release from a source of hazardous substances at the 
site to surface water are presented in the following sections. 
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6.2.1 Distance to Surface Water 

The shortest distance from a known or potential source of hazardous substances at the site to a 
perennial-flowing surface water body is approximately 850 feet. The distance is measured from the 
Pit 2 overflow pipe to the PPE. 

6.2.2 Flood Freguency 

Based upon flood plain maps obtained from the Federal Emergency Management Agency (FEMA), 
the site is located in a 100-year floodplain. In the event of a 100-year storm, the FEMA map 
indicates that the site would be subject to a base flood elevation of 5 feet (Reference 22). The 
resulting flooding from a storm of this magnitude could enable pit contaminants to overflow the 
berms. 

6.2.3 2-Year 24-Hour Rainfall 

The 2-year 24-hour rainfall for the area of the site is approximately 5.5 inches (Reference 23). 

6.2.4 Flood Containment 

In most areas, the perimeter of Pits 1 through 3 consists of a berm that stands approximately 2 feet 
above freeboard. However, there are two areas of potential concern. The berm is absent in a low 
lying area in the northeastern section of Pit 1 at the apparent location of the beginning of the on-site 
drainage ditch. The second area of concern is the overflow pipe from Pit 2. At the time of the ESI 
field activities, the pipe was plugged. However, based on the results of field observations and 
analytical results from the 1994 WESTON SIP, there appears to have been historical discharge of 
contaminated water from Pit 2 to the drainage ditch. 

6.2.5 Surface Water/Sediment Analytical Results from Previous Investieations 

During the 1994 SIP, WESTON collected sediment samples from 3 locations in the on-site 
drainage ditch. The analytical results indicated the presence of elevated concentrations of 
benzo(a)anthracene (6.0 mg/kg), benzo(a)pyrene (4.1 mg/kg), benzo(b)fluoranthene (6.1 mg/kg), 
chrysene (5.3 mg/kg), fluoranthene (13.0 mg/kg), phenanthrene (5.0 mg/kg), pyrene (12.0 
mg/kg), and barium (20,500 mg/kg). 

6.2.6 ESI Sediment Samplin& and Analytical Results 

Based on the analytical results from the 1994 SIP, the contaminants of concern at the site appeared 
to be PAHs, with the exception of barium. As a general rule, PAHs have relatively low water 
solubilities and have a tendency to sorb to bottom sediment particles. Hence, the ESI stream 
sampling focused on the collection of bottom sediment samples. The ESI sediment sample stations 
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are shown in Figures 3-1 and 3-2. The sample stations, descriptions and rationales are summarized 
in Table 3-1. 

In an effort to characterize the extent of contaminant migration in the surface water pathway, 
WESTON collected on-site drainage ditch and off-site stream bottom sediment samples during the 
ESI. The sediment samples were assigned the prefix "D" in front of their respective station 
numbers. Drainage ditch samples were collected at 4 sample stations (DO 1 through D04). The 
samples were collected from the top 6 inches of sediment using a disposable scoop. The depth of 
water in the ditch at the time of sampling ranged from 6 to 12 inches (Reference 4). Using a boat 
to access the stream sample stations, samples of the top 6 inches of sediment were collected at 29 
sample stations (DOS through D34) using a bottom dredge sampler. Water depths ranged from 1.8 
feet at station DOS to 21.7 feet at station D30 (Reference 4). In addition to field logbook 
documentation, the stream sediment locations were recorded using global positioning system (GPS) 
satellite technology. The resulting coordinates are accurate to a distance of plus or minus 3 feet. 
The stream sediment sample station geographic coordinates are presented in Appendix A. 

The drainage ditch sediment analytical results are presented in Table 6-2. The findings indicate low 
levels of some pit constituents such as 2-methylnaphthalene (l.S mg/kg), naphthalene (0.86 
mg/kg), phenanthrene (1 mg/kg), chromium (232 mg/kg), and zinc (4,400 mg/kg). The results 
also include some contaminants that were not found above background comparison values in the pit 
samples. Among these are benzo(b)fluoranthene (1.1 mg/kg), benzo(k)fluoranthene (1.1 mg/kg), 
chrysene (1.4 mg/kg), fluoranthene (0.83 mg/kg), pyrene (0.73 mg/kg), and high levels of barium 
(22,500 mg/kg). 

The stream sediment analytical results are presented in Table 6-3. For the most part, site-related 
contaminants did not show up in the off-site samples with the exception of barium. Barium was 
detected at the PPE (station DOS) at a concentration of 20,100 mg/kg. The other samples within 
the same stream cross-section also recorded elevated levels of barium, D06 (26,300 mg/kg) and 
D07 (17,700 mg/kg). Approximately 1,000 feet downstream at the confluence of the Company 
Canal and Bayou La Carpe at stations DOS through D 10, the barium levels are lower (ranging from 
6,600 to 10,800 mg/kg). Barium concentrations exceeding background comparison values were 
not found in the other stream bottom samples with the exception of the Bayou La Carpe cross­
section samples (Dll through D13). Barium was found at these stations at concentrations ranging 
from 8,120 mg/kg to 24,100 mg/kg. Based on the absence of groundwater characterization data 
near Pit 4 and the presence of numerous oil field drilling services business in the site vicinity, it is 
unclear if the barium levels found at stations D 11 through D 13 can be attributed to the Delta 
Shipyard site. 

6.2.7 ESI Surface Water Sampline Analytical Results 

Surface water samples were collected at three sample stations (WOl through W03) to determine if 
nearby drinking water intakes along the Intracoastal Waterway and Bayou Black have been 
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impacted by hazardous constituents. The surface water samples were assigned the prefix "W" in 
front of their respective station numbers. 

The surface water analytical results are shown on Table 6-4. To evaluate drinking water 
conditions, a pretreatment sample (W02) and a post-treatment sample (W03) ·were collected at the 
Houma W~r Plant. W02 was relatively contaminant-free with the exception of lead (9.7 j.lg/L). 
Several contaminants, however, were found in the posttreatment sample, W03. These include 
bromodichloromethane (31.9 Jlg/L), chloroform (89.9 Jlg/L), lead (4.5 Jlg/L), and zinc 
(565 Jlg/L). The occurrence of these constituents does not appear to be site attributable, and the 
concentrations are below current EPA drinking water maximum contaminant levels (Reference 24). 

6.3 SURFACE WATER PATHWAY TARGETS 

The potential targets of the surface water pathway include the population relying on surface water 
downstream of the PPE as a source of drinking water, as well as the downstream fisheries, sensitive 
environments, and surface water resources. The targets identified within the surface water pathway 
are discussed in the following sections. 

6.3.1 Drinkin& Water Intakes 

WESTON contacted Bryan Sampey, Manager of the City of Houma Water Plant, to obtain 
information regarding surface water intakes in the Houma area. The water supply for the City of 
Houma is drawn from an intake along the Houma Navigational Canal at the Houma Water Plant 
No. 3 (Figure 6-1). Depending on the flow path from the site, the intake is either located 2.35 or 
2.55 stream miles from the site. During times of saltwater intrusion, water is drawn from intakes 
along Bayou Black near background surface water sample station WO 1 (Reference 25). The Bayou 
Black backup intakes are not within the surface water pathway for the site. 

Prior to distribution to area residents, the water drawn from the intakes undergoes several stages of 
treatment at the Houma Water Plant No. 3 (Reference 4). Before reaching the intakes, the water 
must first pass through screens to remove coarse material (fish, sticks, trash, etc.). The water is 
then treated with potassium permanganate to improve taste and odor. Next, aluminum sulfate is 
added as a coagulant for colloid removal. After a specified detention time, the water passes 
through an activated carbon filter for suspended solids removal. Finally, the water is chlorinated 
prior to distribution to approximately 33,950 residents of Houma, Louisiana and the nearby 
communities of Dulac and Dularge (Reference 26). 

6.3.2 Wetlands and Other Sensitive Environments 

WESTON conducted a review of National Wetland Inventory maps to identify locations of 
wetlands potentially affected by the site (Reference 27). This information is detailed in Table 6-5. 
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The piping plover, brown pelican, bald eagle, and Kemp's ridley sea turtle are federal- and state­
listed threatened/endangered species found in Terrebonne Parish. The habitats for these species 
represent sensitive environments. Based on information obtained from the U.S. Fish and Wildlife 
Service, the endangered/threatened species are not suspected to inhabit the immediate site area 
(Reference 28). The species and their respective habitats are listed in Table 6-6. 

6.3.3 Flsheries 

Commercial and recreational fishing occurs in the Intracoastal Waterway, the Houma Navigational 
Canal, and Bayou La Carpe in the site vicinity. In the absence of tides, surface water within 5 miles 
south of Houma, Louisiana is fresh. Further south, the water becomes brackish. Catfish, bass, 
and crabs are typically caught in the freshwater areas. In the brackish areas, redfish and flounder 
are the main catch. A local fishery specialist estimated an annual catch within 5 miles of Houma, 
Louisiana to be at or below 1,000 pounds; further south the estimate increases to 10,000 pounds 
annually (Reference 29). During ESI sampling activities, crab fishermen were observed emptying 
their cages at the confluence of the Houma Navigational Canal and Bayou La Carpe near sample 
station 026. 

6.3.4 Resources 

Resources associated with the surface water pathway may include irrigation, watering of 
commercial. livestock, commercial food preparation, commercial aquaculture, and water recreation. 
Among the stream use designations for the Intracoastal Waterway, Houma Navigational Canal, and 
Bayou La Carpe are primary and secondary contact recreation. In addition, segments of the 
Intracoastal Waterway north of Houma are designated for irrigation use (Reference 30). 

6.4 SURFACE WATER PATHWAY CONCLUSIONS 

During the ESI, WESTON collected background and characterization drainage ditch sediment 
samples at 4 stations, stream bottom sediment samples at 30 stations, and surface water samples at 
3 stations to evaluate the extent of site-related contaminant migration by surface water. The results 
generally indicate migration of site-related contaminants from the pits to the drainage ditch, into the 
Company Canal, and at least 1,000 feet downstream of the PPE. A drinking water intake, 
fisheries, and wetlands are located within 15 stream miles of the PPE. Analytical sampling from 
the drinking water intake indicates that water is unaffected by releases from the site. However crab 
fishermen were observed during the ESI approximately 3,000 feet south of the farthest documented 
downstream point of site-related stream sediment contamination. Based on the occurrence of 
elevated levels of P AHs and barium in the groundwater and drainage ditch sediment samples 
collected on-site, releases to surface water are probably continuing. 
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EXPANDED SITE INSPECTION REPORT 

DELTA SHIPYARD 
HOUMA, TERREBONNE PARISH, LA 
EPA CERCLA LD. NO. LAD058475419 

TABLE6-1 
SURFACEWATERFLOWPATBSUMMARY 

Bayou LaCarpe at the 
Company Canal confluence to 
the Houma Canal 
Houma Navigation Canal at 
the Bayou LaCarpe 
confluence, south to the end of 

TDL 

Houma Navigational Canal at 
the Bayou La Carpe 
confluence north to the 

Intracoastal Waterway at the 
Houma Navigational Canal 
confluence, north to the end of 

TDL 

atPPE to the 

Intracoastal Waterway at the 
Houma Navigational Canal 
confluence, north to the end of 
the IS-mile TDL 

0.2 mile 

0.4 mile 

1.1 miles 

0.2 mile 

0.4 mile 

1.1 miles 

2.4 miles 

0.2 mile 

0.4 mile 

2.1 miles 

0 

0.2 mile 

0.9 mile 

0 

0.2 mile 

0.9 miles 

2.2 miles 

0 

0.2 mile 

1.9 miles 

100 to 1,000 CPS; south 

100 to 1,000 CPS; south 

1,000 to 10,000 CFS; south 

100 to 1,000 CFS; south 

100 to 1,000 CFS; south 

1,000 to 10,000 CFS; nonh 

1,000 to 10,000 CFS; nonh, then 
southeast 

100 to 1,000 CFS; south 

100 to 1,000 CFS; north 

1,000 to 10,000 CFS; north, then 
southeast 
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Table 6-2 
Delta Shipyard (CERCLIS ID LADOS8475419) 

On-Site Drainage Ditch Sampling Results Significantly Above Background Concentrations 

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site. 
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Table 6-2 (Continued) 
Delta Shipyard (CERCLIS ID LAD058475419) 

On-Site Drainage Ditch Sampling Results Significantly Above Background Concentrations 

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site. 
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Table 6-2 (Continued) 
Delta Shipyard (CERCLIS ID LAD058475419) 

On-Site Drainage Ditch Sampling Results Significantly Above Background Concentrations 

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site. 
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Table 6-2 (Continued) 
Delta Shipyard (CERCLIS ID LAD058475419) 

On-Site Drainage Ditch Sampling Results Significandy Above Background Concentrations 

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site. 
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Table 6-3 
Delta Shipyard (CERCLIS ID LAD058475419) 

Stream Sediment Sampling Results Significantly Above Background Concentrations 

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site. 
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Table 6-3 (Continued) 
Delta Shipyard (CERCLIS ID LAD058475419) 

Stream Sediment Sampling Results Significantly Above Background Concentrations 

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site. 
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Table 6-3 (Continued) 
Delta Shipyard (CERCLIS ID LAD058475419) 

Stream Sediment Sampling Results Significantly Above Background Concentrations 

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site. 
TinS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITIIOUT TilE EXPRESS, WRITTEN PERMISSION OF EPA. 

6-18 



Table 6-4 
Delta Shipyard (CERCLIS ID LAD058475419) 

Drinking Water Surface Water Sampling Results Significantly Above Background Concentrations 

Shaded Values Exceed 3 Times Maximum Background Concentrations for Constituents Attributable to the Site. 
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EXPANDED SITE INSPECTION REPORT 

DELTA SHIPYARD 
HOUMA, TERREBONNE PARISH, LA 
EPA CERCLA LD. NO. LAD058475419 

TABLE6-5 
WETLANDS AND OTHER SENSITIVE ENVIRONMENTS 

0.2 mile 0.2 mile PSSlS, PSSIAs 

Bayou LaCarpe at the Company 0.7 mile 1.4 miles PFOlAs, PSSlCh, PSSlCs, 
Canal confluence south to the PFOlC, 
Houma Canal 
Houma Navigation Canal at the 14.1 miles 16.3 miles PFOlAs, PFOlR, PF02T, 
Bayou LaCarpc confluence, PEMlT, PFOlRs, PEMlV, 
south to the end of the 15-mile PSS1T, E2EMIP, E2EM1N, 
TDL PSS/3Rd, E2SSI/3P, PSSICh, 

E2SS1Ps, E2EM1N5, E2SS3Ps, 
E2SS3Ps6, E2EMIN6, 

E2EMIP6, PEMlTh, E2EMIPS, 
PEMlCh 

0.2 mile 0.2 mile PSSlS, PSSIAs 

Bayou LaCarpe at the Company 0.7 mile 1.4 miles PFOIAs, PSSICh, PSSICs, 
Canal confluence south to the PFOIC, 
Houma Canal 
Houma Navigational Canal at 1.3 miles 1.7 miles PFOlA, PSSIA, PFOIS, 
the Bayou La Carpe confluence PFOlAs 
north to the Intracoastal 
w 
Intracoastal w atcrway at the 12.8 miles 12.8 miles PSSIR. PFOIA, PFOIAs, 
HoU1114 Navigational Canal PEMIC, PSSlA, PEMlF, 
confluenCe, north to the end of PFOIC, PFOIAd, PFOlCd, 
the IS-mile TDL PSSlC, PFOlRs, PEMlR, 

PEMIT, PSSIT, PSSIRs, 
PFOlCs 
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EXPANDED SITE INSPECTION REPORT 

DELTA SHIPYARD 
HOUMA, TERREBONNE PARISH, LA 
EPA CERCLA I.D. NO. LAD058475419 

TABLE 6-5 (Continued) 
WETLANDS AND OTHER SENSITIVE ENVIRONMENTS 

Canal confluence north to the 
Intracoastal WAtP.r'UfliiV 

Intracoastal Waterway at the 
Houma Navigational Canal 
confluence, north to the end of 
the 1 S-mile IDL 

Reference 27 

0.2 mile 

1.7 miles 

13.1 miles 

The type of environment is defined as follows: 

0.2 mile 

0.8 miles 

14.0 miles 

- Palustrine Scrub-shrub Broad-leaved Deciduous Temporary Tidal 

PSSlS, PSSlAs 

PFOlAs, PSSlS, PSSIR, 
PFOIA 

PFOIA, PFOlAs, PEMlC, 
PSSlA, PEMIF, PSSlF, 

PFOlC, PFOIAd, PFOICd, 
PSSIC, PFOIRs, PEMlR, 
PEMIT, PSSIT, PSSlRs, 

PFOIRs, PSSICs, PFOICs, 
PFOIC 

PSSIS 
PSSlAs 
PFOlAs 
PSSICh 
PSSICs 
PFOlC 
PSSIR 
PFOlA 
PSSlA 
PFOIS 
PFOlR 
PF02T 
PEMlT 
PFOlRs 
PEMlV 
PSSlT 
E2EMIP 

• Palustrine Scrub-shrub Deciduous Temporarily Flooded Spoil 
-Palustrine Forested Broad-leaved Deciduous Temporuily Flooded Spoil 
- Palustrine Scrub-shrub Broad-leaved Deciduous Seasonally Flooded Diked/Impounded 
- Palustrine Scrub-shrub Broad-leaved Deciduous Seasonally Flooded Spoil 
- Palustrine Forested Broad-leaved Deciduous Seasonally Flooded 
- Palustrine Scrub-shrub Broad-leaved Deciduous Seasonal-tidal 
- Palustrine Forested Broad-leaved Deciduous Temporarily Flooded 
-Palustrine Scrub-shrub Broad-leaved Deciduous Temporarily Flooded 
- Palustrine Forested Broad-leaved Deciduous Temporary-tidal 
- Palustrine Forested Broad-leaved Deciduous Seasonal-tidal 
-Palustrine Forested Needle-leafed Deciduous Semipermanent-tidal 
- Palustrine Emergent Persistent Semipermanent-tidal 
- Palustrine Forested Broad-leaved Deciduous Seasonal-tidal Spoil 
- Palustrine Emergent Persistent PC11118Dent-tidal 
- Palustrine Scrub-shrub Broad-leaved Deciduous Semipermanent-tidal 
- Estuarine Intertidal Emergent Persistent Irregularly Flooded 
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E2EM1N 
PSS1/3Rd 

E2SS1/3P 

PSSlCh 
E2SS1Ps 
E2EM1N5 
E2SS3Ps 
E2SS3Ps6 
E2EM1N6 
E2EM1P6 
PEMlTh 
E2EM1P5 
PEMlCh 
PEMlC 
PEMlF 
PSSlF 
PFOlAd 
PFOlCd 
PSSlC 
PEMlR 
PSSlRs 
PSSlCs 
PFOlCs 

EXPANDED SITE INSPECTION REPORT 

DELTA SHIPYARD 
HOUMA, TERREBONNE PARISH, LA 
EPA CERCLA I.D. NO. LAD058475419 

TABLE 6-5 (Continued) 
WETLANDS AND OTHER SENSITIVE ENVIRONMENTS 

- Estuarine Intertidal Emergent Persistent Regularly Flooded 
- Palustrine Scrub-shrub Broad-leaved Deciduous/Broad-leafed Evergreen Seasonal-tidal 
Partially Drained/Diked 

- Estuarine Intertidal Scrub-shrub Broad-leaved Deciduous/Broad-leafed Evergreen Irregularly 
Flooded 

- Palustrine Scrub-shrub Broad-leaved Deciduous Seasonally Flooded Diked/Impounded 
- Estuarine Intertidal Scrub-shrub Broad-leaved Deciduous Irregularly Flooded Spoil 
- Estuarine Intertidal emergent Persistent Regularly flooded Mesohaline 
-Estuarine Intertidal Scrub-shrub Broad-leaved Evergreen Irregularly flooded Spoil 
- Estuarine Intertidal Scrub-shrub Broad-leaved Evergreen Irregularly Flooded Spoil Oligohaline 
- Estuarine Intertidal Emergent Persistent Regularly Flooded Oligohaline 
- Estuarine Intertidal Emergent Persistent Irregularly Flooded Oligohaline 
- Palustrine Emergent Persistent Semipermanent-tidal Diked/Impounded 
- Estuarine Intertidal Emergent Persistent Irregularly Flooded Mesohaline 
- Palustrine Emergent Persistent Seasonally Flooded Dike/Impounded 
- Palustrine Emergent Persistent Seasonally Flooded 
- Palustrine Emergent Persistent Semipermanently Flooded 
- Palustrine Scrub-shrub Broad-leaved Deciduous Semipermanently Flooded 
- Palustrine Forested Broad-leaved Deciduous Temporarily Flooded Partially Drained/Ditched 
- Palustrine Forested Broad-leaved Deciduous Seasonally Flooded Spoil 
- Palustrine Scrub-shrub Broad-leaved Deciduous Seasonally Flooded 
-Palustrine Emergent Persistent Seasonal-tidal 
- Palustrine Scrub-shrub Broad-leaved Deciduous Seasonal-tidal Spoil 
- Palustrine Scrub-shrub Broad-leaved Deciduous Seasonally Flooded Spoil 
-Palustrine Forested Broad-leaved Deciduous Seasonally Flooded Spoil 
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EXPANDED SITE INSPECTION REPORT 

Brown Pelican 

Piping Plover 

DELTA SHIPYARD 
HOUMA, TERREBONNE PARISH, LA 
EPA CERCLA I.D. NO. LAD058475419 

TABLE6-6 
ENDANGERED SPECIES 

Pelecanus occidentaJis 

Charadrius melodus 

Reptile Kemp's Ridley Sea Turtle Lepidochelys kempii 

Referenoe 28 
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SECTION7 
SOIL EXPOSURE 

Soil exposure is another potential route of exposure to hazardous substances attributable to the site. 
The discussion in this section focuses on the important soil exposure factors such as soil type, area 
of contamination, accessibility and the likelihood of exposure, and the potential targets. 

7.1 SURFICIAL CONDITIONS 

Information regarding the surficial conditions at the site is summarized in this section. 

7.1.1 Soil Type 

The predominant soil type found at the Delta Shipyard site is the Sharkey clay, which consists of 
poorly drained soils deposited in depressions along the borders of natural levee ridges. The surface 
layer is clay or silty clay in texture, dark gray, black, or dark brown and slightly acidic. The 
subsoils are mottled dark brown and gray plastic clay, neutral to mildly alkaline. Soils of the 
Sharkey series contain moderate amounts of organic matter from repeated deposits of clays and 
organic matter. As a result, these soils are quite fertile and support abundant growth of moisture­
tolerant trees and an undergrowth of marsh plants (Reference 18). 

The Swamp series is also found on-site and consists of clay and silty clay sediments deposited by 
the Mississippi River. They occur frequently in flooded forest areas and swamps, which border 
natural levee ridges. The surface layer is gray or black and medium acidic to neutraL The subsoils 
are gray and neutral to moderately alkaline. Swamp soils:are poorly drained, frequently flooded by 
runoff, and typically support an undergrowth of marsh plants (Reference 18). 

7.1.2 Areas of Contamination 

All of the ESI source samples (Pits 1 through 3) were collected from a depth of 2 to 3 feet bgs. As 
such, these samples are not suitable for evaluation of the soil exposure pathway. However, the 
sample data from the 1994 SIP is sufficient because they were collected from the depth interval of 0 
to 2 feet. The 1994 SIP results have been previously summarized in Subsection 3.2.1. Based on 
the results, four areas of surface contamination have been identified and are described as follows: 

• Pit 1: 125 feet x 150 feet = 18,750 square feet 
• Pit 2: 400 feet x 150 feet = 60,000 square feet 
• Pit 3: 325 feet x 150 feet = 48,750 square feet 
• Pit 4: 465 feet x 360 feet = 167,400 square feet 
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At each of the pits, hazardous substances were detected at concentrations exceeding three times 
background levels. The aggregate aerial extent of contaminated surface soil is approximately 
295,000 square feet. 

7.2 LIKELIHOOD OF EXPOSURE 

Important factors related to the likelihood of exposure to an area of contaminated soil at the site are 
presented in the following subsections. 

7.2.1 Attractiveness of the Site 

The site is littered with heavy equipment and construction material and has no apparent recreational 
value. The parcels of land surrounding the site are occupied by industry. 

7 .2.2 Site Accessibility 

A locked fence restricts public access to the active portion of EBI outside of regular business hours; 
however, the portion of the site containing the pits has no access restrictions. Empty beer cans 
were observed along the berm of Pit 3 during ESI field activities indicating casual trespassers or 
worker access to source areas. 

7 .2.3 Soil Analytical Results from Previous Investi~:ations 

WESTON collected surface soil and sludge samples during the 1994 SIP. The results have been 
previously summarized in Subsection 4.2.1 

7.2.4 ESI Soil Samplina= and Analytical Results 

The only ESI surface soil sample was collected at station BOl. The analytical results have been 
previously detailed in Subsection 5.2.7. Station BOl is located within a dense growth of vegetation, 
and was relatively inaccessible without the use of a bulldozer. As such, the results are better suited 
to evaluate the extent of groundwater contaminant migration than soil exposure risk. 

7.3 SOIL EXPOSURE TARGETS 

The resident population living or working in an area of soil contamination, the population living 
near areas of soil contamination, designated recreational areas and terrestrial resources such as 
agriculture are potential targets of soil exposure. The soil exposure targets identified are 
summarized in the following sections. 
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7.3.1 Resident Population 

The resident population is defined as those persons living or attending school or day care on a 
property where soil contamination attributable to the site has been documented and whose 
residence, school, or day care center is within 200 feet of that contamination. There is an on-site 
trailer that is reportedly home to two friends of Mr. Dean (Reference 4). However, the trailer is 
not located within 200 feet of Pits 1 through 4. 

7.3.2 Worker Population 

The worker population is defined as those persons working on a property with an area of observed 
contamination and whose workplace area is on or within 200 feet of an area of observed 
contamination. According to Mr. Serigne, EBI employs approximately 30 workers (Reference 4). 

7.3.3 Nearby Population 

The nearby population includes those persons who live within 1 mile of areas of soil contamination 
attributable to the site. Those persons in houses, schools, or day care facilities within one mile of 
the site have been considered part of the nearby population. 

WESTON reviewed 1990 Census information and used the EPA Graphical Exposure Modeling 
System (GEMS) database to estimate the nearby population living in specific distance intervals 
around the site (References 31 and 32). Based on available 1990 Census information, there are 
approximately 2.82 persons per household living in the vicinity of the site. The population 
distribution around the site is summarized in Table 7-1. 

Based on observations during ESI field activities and a review of USGS maps of the area, there are 
very few population centers (schools, churches, and parks) located within 1 mile of the site. Much 
of the land within 1 mile of the site consists of swamps, streams, and undeveloped fields. 

7.3.4 Sensitive Environments 

Endangered species located in the region have been previously discussed in Subsection 6.3.2. The 
critical habitats of these species represent potential terrestrial sensitive environments; however, no 
critical habitats are known to be present at the site. 

7.3.5 Resources 

Resources associated with the soil exposure pathway may include commercial agriculture, 
commercial silviculture, and commercial livestock production or grazing. No resources are known 
to exist at or near the site. 
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7.4 SOIL EXPOSURE CONCLUSIONS 

Based on the analytical results of the 1994 SIP and the ESI, approximately 295,000 square feet of 
surface soil contamination has been identified at the site. The contamination at station B01 and Pit 
4 is beneath a healthy growth of vegetation and therefore does not appear to pose a significant soil 
exposure risk. However, the extremely elevated levels of surface BNA and metals contamination 
associated with Pits 1 through 3 are accessible to site workers and casual trespassers. 
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On-site 

0 to \14 

\14 to Yz 

Yl to I 

EXPANDED SITE INSPECflON REPORT 

DELTA SHIPYARD 
HOUMA, TERREBONNE PARISH, LA 
EPA CERCLA ID NO. LAD058475419 

TABLE7-l 
NEARBY POPULATION 

2 

0 

0 

3,593 

4 

32 

32 

32 
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SECTION:8 
AIRPA1HWAY 

The discussion in this section of the report focuses on the air pathway, another potential route of 
hazardous substance migration from the site. Atmospheric conditions, the likelihood of a release to 
air, and potential air pathway targets are identified below. 

8.1 METEQROWGICAL INFQRMA TION 

The average annual temperature in Terrebonne Parish is approximately 69.2 degrees (Reference 
18). The prevailing wind direction changes seasonally; wind roses are provided in Reference 33. 
Information concerning rainfall in the region was previously presented in Subsection 5.2.3 of this 
report. 

8.2 LIKELIHOOD OF RELEASE 

Information concerning a release to the air pathway is summarized in this subsection. 

8.2.1 Air Samplin& Results from Previous Investi&ations 

No analytical data for the air pathway are known to exist. 

8.2.2 ESI Air Quality Samplin& and Analytical Results 

Quantitative air sampling was not completed as part of the ESI. However, WESTON did perform 
continuous air monitoring of the breathing zone during the ESI site visits using an OVA. The OVA 
was used to qualitatively monitor organic vapor concentrations in the air. Conditions requiring 
upgrade in the level of personal protective equipment were encountered by the field sampling team 
based on OVA measurements in Pits 1 through 3 (Reference 4). As such, all pit sludge sampling 
was conducted in Level C personal protective equipment, consisting of full-face respirators, tyvek, 
steel-toed boots, and nitrile gloves. 

However, the contaminants of concern at the site are relatively immobile in air since they have low 
vapor pressures and tend to adsorb to soil particles. OVA readings above background levels were 
not encountered outside of the pit berms. 
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8.3 AIR PATHWAY TARGETS 

The population, resources, and sensitive environments within 4 miles of the site are potential targets 
of a release of hazardous constituents to the air pathway. The targets identified for the air pathway 
are discussed in the following subsections. 

8.3.1 Population Within 4 Miles 

Using GEMS and 1990 Census data, WESTON identified the approximate population residing in 
specific distance intervals within approximately 4 miles of the site. This population is summarized 
in Table 8-1. 

8.3.2 Sensitive Environments 

Sensitive environments have been identified previously in this report. Surface water related 
sensitive environments are described in Subsection 6.3, Surface Water Pathway Targets. 
Terrestrial sensitive environments are discussed in Subsection 7.3, Soil Exposure Targets. 

8.3.3 Resources 

Resources associated with air migration pathway may include commercial agriculture, commercial 
silviculture, and major designated recreational areas within 0.5 mile of a source at the site. No 
resources have been identified within 0.5 mile of the site. 

8.4 AIR PATHWAY CONCLUSIONS 

Site activities related to the pits have not occurred since at least 1985, and a release to air is not 
suspected. OVA measurements outside the pits did not exceed background levels. In addition, the 
primary contaminants of concern at the site have low vapor pressures, reducing the likelihood of a 
significant release to air. However, based on the following site conditions, a release of hazardous 
substances to the air pathway is of potential concern: 

• OVA readings far exceeding WESTON site-specific health and safety plan action 
levels were recorded by the ESI field team. 

• Pits 1 through 3 have minimal or no soil cover; hence, hazardous constituents in the 
pits are fully exposed to air. 
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TABLES-I 
POPULATION WITHIN 4 MILES 

2 

0 

0 

3,593 

13,252 

17,001 

6,642 

4 

32 

32 

32 

32 

32 

32 
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'The Delta Shipyard site is located in southeastern Houma, Terrebonne Parish, Louisiana. The early 
details of site history are sketchy but indicate that the site was owned by Delta Ironworks and was 
part of a large industrial park covering 165 acres and home to seven divisions of Delta Ironworks, 
including Delta Shipyard. Available infonnation indicates that Delta Shipyard was the only 
division that handled hazardous wastes. The site was sold to Lynn Dean in 1986. Current site 
operations consist of the fabrication and operation of offshore lift boats and the manufacture of 
cranes for offshore platforms. 

While in operation, Delta Shipyard was a cleaning and repair facility for small cargo boats, fishing 
boats, and oil barges. Before repair work could begin, the boats had to be certified vapor free by 
the U.S. Coast Guard. To accomplish this, the boats were steam cleaned to remove oily wastes. 
Wastes were stored in two unlined pits used as evaporation ponds. The pits were later closed and 
bacldilled in 1984 under the supervision of LDEQ. Four additional unlined pits are located at the 
site and were reportedly used to dispose of waste oil and oil field drilling material. A drainage 
ditch adjacent to the pits discharges to a perennial-flowing canal located immediately east of the 
site. 

Over 60 samples were collected during the ESI to document the presence and evaluate the extent of 
migration of hazardous substances associated with the Delta Shipyard site. The analytical results 
for samples collected during this investigation show extremely elevated levels of VOCs, PAHs, and 
metals in the on-site pits, and a moderate degree of off-site migration. The estimated volume. of 
sludge in Pits 1 through 3 is approximately 31,000 cubic yards. Concerns associated with the 
migration and exposure pathways are summarized as follows: 

• As discussed in Section 5, although subsurface soils at the site have been shown to 
have low permeabilities, shallow groundwater contamination has been documented 
between the pits and the Company Canal. ·There are no groundwater drinking water 
wells within 4 miles of the site and groundwater is not used as a resource in the 
Houma area. However, based on the proximity of the contaminated groundwater to 
the Company Canal, a strong potential exists for the continuing release of 
site-attributable contaminated groundwater to surface water. 

• As discussed in Section 6, the sampling strategy implemented in this investigation 
focused on documenting the extent of surface water contaminant migration. The 
results suggest the migration of hazardous substances from the pits to the drainage 
ditch, into the Company Canal, and at least I ,000 feet downstream of the PPE. A 
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City of Houma stream drinking water intake located over 2 stream miles from the 
site appears to be unaffected by site contamination, but fisheries and wetlands have 
been identified within the surface water flow path for the site and crab fishermen 
were observed 3,000 feet from the farthest documented downstream point of site­
related sediment contamination. 

• As discussed in Section 7, soil exposure is of moderate concern based on presence 
of high levels of surface contamination documented in Pits 1 through 4 during the 
1994 SIP. The aggregate aerial extent of contaminated surface soil is approximately 
295,000 square feet. There are no residents, school, or workers within 200 feet of 
the pits, but they are accessible to workers and casual trespassers. _ 

• As discussed in Section 8, a significant release of hazardous substances to the air 
pathway is not suspected based on the low volatility of the contaminants of concern 
at the site. However, Pits 1 through 3 have sparse vegetative cover. In addition, 
organic vapor concentrations within the pit berms were encountered by the ESI field 
team and required the use of full-face respirators to complete the pit sludge 
sampling. 

Based on the results of the ESI, WESTON has identified the following data gaps: 

Groundwater Quality Near Pit 4 

The high degree of groundwater contamination discovered near Pits 1 through 3 during the ESI 
raises questions about the groundwater quality near Pit 4. Pit 4 is overgrown with grass, but soil 
samples collected in the upper two feet during the 1994 WESTON SIP indicated elevated 
concentrations of barium (18,900 mg/kg) and zinc (666 mg/kg). There is currently no available 
chemical data to evaluate the degree of Pit 4 subsurface contamination and the extent of 
groundwater to surface water hazardous constituent migration between Pit 4 and Bayou La Carpe. 

Elevation of On-Site Groundwater vs. Off-Site Surface Water 

Comparison data of groundwater levels beneath the site versus surface water levels in the Company 
Canal is not available. In addition, further evaluation of the groundwater and surface water 
elevations in the site vicinity could help determine if effluent conditions exist for a long enough 
period of time for contaminants to flow from the pits to the Company Canal. 

Attribution of Surface Water Contamination 

Shipyard facilities and drilling mud supply companies have operated in the Houma, Louisiana area 
for over 20 years. These facilities likely used similar processes to clean and repair boats resulting 
in the potential release of constituents such as those identified at the Delta Shipyard site. 
Attribution of barium within the IS-mile TDL needs to be evaluated before additional sampling 
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takes place in the surface water pathway. The ESI results generally indicate migration of site? 
related contaminants from the pits to at least 1,000 feet downstream of the PPE. Crab fishermen 
were observed during the ESI approximately 3,000 feet south of the farthest documented 
downstream point of site-related stream sediment contamination. Based on the occurrence of \ 
elevated levels of P AHs and barium in the groundwater and drainage ditch sediment samples )' 
collected on-site, releases to surface water are probably continuing. If barium contamination in the 
surface water pathway is determined to be solely attributable to the Delta Shipyard site, then further ·. 
investigation of stream sediment and surface water quality within 1 mile of the site may b~ 
warranted. ./ , 

/ 
/ 

(/:--nell /' 

_vi~-'{,' 
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Sample 
Station 
DOS 
D06 
007 
DOS 
D09 
010 
011 
012 
013 
014 
015 
016 
017 
018 
019 
020 
021 
D22 
D23 
D24 
025 
D26 
027 
D28 
029 
D30 
D31 
D32 
033 
D34 

STREAM SEDIMENT SAMPLE 
STATION GPS COORDINATES 

Latitude Lonsdtude 
29°33'53.178"N 90°42'17.268"W 
29°33'53.072"N 90°42' 15.352"W 
29°33'53.177"N 90°42' 13. 718"W 
29°33'41.511 "N 90°42' 18.077"W 
29°33'41.03"N 90°42' 15.537"W 
29°33'42.983"N 90°42'13 .836"W 
29°34 '21.683 "N 90°42'38.813 "W 
29°34'21.419"N 90°42'38.959"W 
29°34 '20.592"N 90°42'39.62"W 
29°34'35.708"N 90°43'25.465"W 
29°34'36.854"N 90°43 '26.289"W 
29°34'37.953"N 90°43'28.769"W 
29°34'30.577"N 90°43'2.078"W 
29°34 '30.548"N 90°43'3.412"W 
29°34 '30. 786"N 90°43'4.695"W 
29°33'42.279"N 90°42'40.110"W 
29°33'42.050"N 90°42'40.688"W 
29°33'40.529"N 90°42'42.982"W 
29°33 '02. 917"N 90°42'15.308"W 
29°33 '01. 778"N 90°42' 17 .127"W 
29°33 '01.492 "N 90°42'20.462"W 
29°33' 14.273"N 90°42'14.680"W 
29°33 I 12.439"N 90°42' 18.911 "W 
29°33' 10.056"N 90°42'24.754"W 
29°32'52.829"N 90°42' 15.717"W 
29°32'52.547"N 90°42'16.953"W 
No Data No Data 
29°35'46.888"N 90°42'38.986"W 
29°34'57.209"N 90°42'59.329"W 
No Data No Data 
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INTRODUCTION 

Roy F. Weston, Inc. (WESTON•) is pleased to present this report, which summarizes the results 
of the flle review and PREscore package completed for the Delta Shipyard (DS) site 
(LAD058475419) in Houma, Terrebonne Parish, Louisiana. WESTON was tasked by the U.S. 
Environmental Protection Agency Region VI (EPA VI) to review existing file information and 
gather additional information (Phase m activities) that would more accurately determine a site 
score for the DS site. This effort is part of the Site Inspection Prioritization (SIP) Work 
Assignment for various sites in EPA VI. The PREscore package for the site is attached as part 
of the report. 

EPA established the SIP process to help assess known or potential hazardous waste sites, address 
first those sites that pose the greatest threat to human health and the environment, and 
standardize the criteria by which sites are evaluated within the Superfund program. Through 
the SIP, EPA reviews sites that generally have had a complete Site Inspection (SI) performed 
on them but that have not received a final decision regarding the need for further investigation 
or remediation. The outcome of the SIP indicates whether the available information for the site 
meets a minimum standard of evaluation reflecting the requirements of the revised Hazard 
Ranking System (HRS). The SIP process better enables EPA to determine if a site is likely to 
receive a score of 28.5 or above under the HRS, potentially making it a candidate for placement 
on the National Priorities List (NPL). If it is determined that the site will not score above the 
NPL threshold of 28.5, EPA is in a position to declare that the site evaluation, under the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), 
has been accomplished. 

SITE BACKGROUND INFORMATION 

The DS site is located in Houma, Terrebonne Parish, Louisiana. The geographic coordinates 
of the site are approximately latitude 29°34'2" north and longitude 90°42'18" west. A Site 
Location Map is provided in Attachment 1 as Figure 1, and a Site Area Map is provided in 
Attachment 1 as Figure 2. The site can be reached by traveling south on Highway 90 into 
Houma until reaching East Main Street. Travel east on Main Street for approximately 1.8 miles 
and tum south on Howard A venue. From Howard A venue, travel south for approximately 2.2 
miles until reaching Industrial Boulevard. Tum east and travel 0.5 mile. The site is on the 
south side of Industrial Boulevard. 

WESTON contacted Lynn Dean of Elevated Boats Incorporated (EBI) (8404 Colonel Drive, 
Shelmett, Louisiana 70043), the present owner of the site, in May 1994. Kenneth Serigne, 
Department Manager for the EBI property, signed an EPA Access Agreement on 15 June 1994, 
allowing WESTON access ·to the DS site. Mr. Dean was reached at (504) 278-4200. Mr. 
Serigne was reached at (504) 868-9655. WESTON met with Mr. Serigne during the site 
reconnaissance and site sampling mission. 
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WESTON completed the SIP site reconnaissance on 12 July 1994. The 40-acrc site is part of 
a large industrial park covering approximately 165 acres in southeastern Houma, Louisiana. The 
industrial park occupies land between a boat slip and Bayou La Carpe. Bayou La Carpe 
provides access to the Gulf of Mexico through the Houma Intercoastal Waterway. EBI 
purchased 110 acres of the park in 1985 and currently leases part of it to other industries. The 
site is surrounded by Gemoco to the north, Christie Industries to the southeast, and Offshore 
Diving, Salvaging, and Blasting Company to the west. EBI maintains an active fabrication 
plant/office building on-site. 

DS owned the site prior to EBI; the year operations began at the site is unknown. DS consisted 
of a barge gas-freeing operation and a cleaning and repairing facility for small cargo vessels, 
fishing vessels, and oil barges. The gas-freeing operation was required because the vessels had 
to be certified vapor free by the U.S. Coast Guard before repair work could commence. As part 
of the gas-freeing process, the vessels were steam-cleaned and the oily wastes were removed. 
The generated oils and wastewater were sent through a separation process after which the waste 
oil was recovered and sold. Wastes were stored in surface impoundments on-site. Two small 
waste pits, located approximately 100 feet east of the fabrication building, were sampled and 
closed in 1984 under the supervision of the Louisiana Department of Environment Quality 
(LDEQ) Hazardous Waste Division. Two monitoring wells are reportedly located around the 
closed pits; however, during the site reconnaissance, only one could be located. The pits were 
reportedly used to dispose of waste oil and oil field drilling material. A Site Plan Map is 
provided in Attachment 1 as Figure 3. 

The DS site contains old gas-stripping equipment (i.e., storage tanks, separator, boiler) left 
behind from the former operation. The two closed waste oil surface impoundments are now a 
parking lot used by EBI employees. Four larger pits are located approximately 800 feet south 
of the fabrication building and are surrounded by dense vegetation. One pit is located west and 
the other three are located east of Plant Shell Road. According to a Wink Engineering sampling 
report in 1985, the pit west of the road is actually three pits in series that have been covered 
over with fill material. For the purposes of this Ph~ Ill report, these pits are considered one 
single pit. The three pits east of the road are exposed ·and covered with a crusty black 
substance. At the time of the site reconnaissance, rainwater containing an oily sheen was pooled 
on the surface of the pits. 

The groundwater, soil, and surface water migration pathways are of concern at the site because 
of possible hazardous constituents being released to these pathways. 

Previous investigations at the DS site include the foll~wing: 

• A Site Inspection (SI) by Ecology & Environment, Inc. on 11 March 1981. 
• A SI by The Earth Technology Corporation on 12 September 1984. 
• A sampling report by Wink Engineering in July 1985. 
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Pbase WDATA 

Additional site information resulting from Phase m SIP efforts (information/data gathering/site 
reconnaissance/sampling mission) is described below. 

Identification and Location of Groundwater Wells 

WESTON used file information from EPA VI and contacted the Louisiana Department of 
Transportation (LDOT) for information on water wells within a 1-mile radius of the site. LDOT 
files indicate sevaal monitoring wells and 1 rig supply well are located within a 1-mile radius 
of the site. 1be rig supply well is plugged and abandoned. The closest wells aM tbJec 
monitoring wells located 2, 000 feet to the northeast of the site. they are owned by Torch 
Energy and aM completed in the Mississippi River Alluvial Aquifer Confining Unit. They were 
drilled in 1990 and range from 7 to 10 feet deep. A Water Well Location Map is provided in 
Attachment 1 as Figure 4. 

Petennination of Surface Water Intakes Witbin the TarJet Distance Limit 

_WESTON contacted Bryan Sampey, Plant Manager at the Houma District 3 Water Plant, to 
determine surface water intakes within the 15-mile stream-flow Target Distance Limit (TDL). 
The plant is locar= near the confluence of the Houma Navigational Canal and Bayou Blaclt. 
Mr. Sampey stated that the Houma plant takes its water from the Houma Navigational Canal. 
The canal is tidally influenced and saltwater intrusion is a problem. The plant uses Bayou Black 
as a secondary source of water when saltwater intrusion occurs in the canal. According to Mr. 
Sampey. the plant serves an estimated 30,000 people. The plant lies 2.55 stRam miles upstram 
of the PPE; however, the canal is tidally influenced and therefore contaminants from the DS site 
could possibly migrate towards the water plant. 

Identification and l.ocation of Wetlands and Sensitiye Environments 

Surface water runoff draining from the site flows into Bayou La Carpe. Bayou La Carpe enters 
the Houma Navigational Canal just south of the site. According to the Hou~ Louisiana, 7.5-
minute wetlancls map, the Houma Navigational Canal is bordered by extensive wetlaDd areas. 
A Surface Water Pathway Map is provided in Attachment 1 as Figure 5. 

Site A¢cessibjlity 

Based on the WESTON Phase m site reconnaissance and sampling mission, the site is fairly 
accessible to the general public by both vehicle and foot. However, the site is located in an 
industrial park and the land has little or no recreational value. 

l)etermination of PQpuJatjoo by Distance Rim:s 

During the Phase m effort, WESTON determined the population within target distances using 
the Geographical Exposure Modeling System (GEMS) Database. According to GEMS, 15 
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people live within the 0.25- to 0.5-mile radius, 3,578 people live within the 0.5- to 1-mile 
radius, and 36,895 live within the 1- to 4-mile radius of the site. 

Identification of fisheries 

WESTON contacted Gerald Adkins of the Louisiana Department of Wildlife and Fisheries 
(LDWF) to determine if fisheries existed within the 15-mile TDL. Bayou La Carpe and the 
Houma Navigational Canal are considered limited fisheries because of problems with saltwater 
intrusion and marine ttaffic. Adkins stated that at certain times of the year, some freshwater 
catfish and crab fishing takes place. 

Sampling Information 

In general accordance with the objectives of the SIP, WESTON implemented a sampling strategy 
primarily aimed at documenting the presence of hazardous substances at the DS site. WESTON 
collected soil and sediment samples at the site on 22 August 1994. WESTON completed the 
sampling activities in general accordance with the site-specific Task Work Plan and Health and 
Safety Plan. All samples collected during the SIP were shipped to EPA-designated laboratories 
by Federal Express Priority Overnight Service. Samples requiring organic analyses were sent 
to Keystone Lab, Houston, Texas, and samples requiring inorganic analyses were sent to Silver 
Valley Labs, Inc., Kellog, Indiana. CLP data package excerpts are provided in Attachment 4. 
The sampling activities and analytical results associated with the waste source characterization 
are summarized in this section of the report. 

WESTON collected seven sediment samples (SED-1 through SED-7) and three soil samples (SS-
1 through SS-3) in an effort to document the presence and migration of hazardous substances 
associated with the potential hazardous waste source areas (HWSAs) at the site. Sample 
locations are shown in Attachment 1 as Figure 6. SIP soil/sediment sample locations, 
descriptions, and rationales are summarized in Attachment 3 as Table 1. 

The soil and sediment samples were analyzed for the following parameters: 

• Volatile organic compounds (VOCs), 
• Base, neutral, and acid extractable compounds (BNAs), 
• Pesticide and polychlorinated biphenyls (PCBs), and 
• Inorganic constituents and cyanide. 

HRS SCORING 

Preliminazy PAscore 

Using the data provided by EPA VI from Resource Conservation and Recovery Act (RCRA) and 
CERCLA flies, WESTON developed a preliminary HRS score for the site using PAscore 
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(Version 2.0). The site received a PAscore of significant value to warrant evaluation of the site 
using PREscore. PREscore was used to develop and document the HRS score for the site in 
more detail. 

PBEscore 

Factors that had the greatest influence on the Phase m PREscore evaluation are identified in the 
following sections. Conclusions concerning the site HRS score are presented following the 
discussion of factors affecting the PREscore. The Phase m PREscore package for the site is 
provided as Attachment 2. 

WASTE SQURCE CHABACTERJSTICS 

The laboratory analytical results for soil samples SS-2 and SS-3 and sediment samples SED-1, 
SED-2, and SED-3 were collected from the pits during the SIP and can be used to characterize 
the potential HWSAs. 

Four waste source areas were identified in the file review and site reconnaissance. They consist 
of four pits used to store waste oils from the DS ship cleaning and repair operation. Pit 4 is 
actually three pits according to a Wink Engineering report; however, the pits are aligned in 
series, covered over, and vegetated. For purposes of the Phase m report, they are designated 
together as Pit 4. The other three pits (1, 2, and 3) are exposed and covered by a black crusty 
substance. Pits 1, 2, and 3 are elevated and surrounded by a 3- to 6-foot berm. The four pits 
together have an approximated surface area of 294,000 square feet. The waste characteristics 
of the site were assessed for the groundwater, soil, and surface water exposure pathways. 

Samples collected from the pits indicate the presence of volatiles, semivolatile organics, 
pesticides, and metals. Sediment analytical results reported at concentrations exceeding three 
times background concentrations are summarized in Attachment 3, Tables 2 and 3. Soil 
analytical results reported at concentrations three times background concentrations are 
summarized in Attachment 3, Table 4 .. The CLP data summary package is provided as 
Attachment 4 and photodocumentation is provided as Attachment 5. 

Groundwater Pathway 

WESTON did not collect any groundwater samples as part of this effort. As part of the 
monitoring well installation in 1984, soil borings were drilled at the site. The borings indicated 
low ·permeability silty clays to 50 feet below grade. No groundwater uses, domestic or 
industrial, were documented within a 1-mile radius of the site. The factors that most influenced 
the groundwater pathway Phase m score are as follows: 

• LOOT information stating that there is no groundwater use within 1 mile of the 
site. 

nDS DOCUMENT WAS PREPARED BY ROY P. WESTON, INC. EXPRESSLY POJt I!PA. rr SHAU. NOT BB pm PUI!D OR DISCLOSI!D IN 
WHOU! OR IN PART WlTHOUI" THE EXPRESS. WRm'EN Pl!RMISSION OP I!PA. 
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• The lack of analytical data to determine a release of hazardous wastes to 
groundwater in the vicinity of the site. 

• The low permeability of the clay soils at the site. 

Sgrfac:e Water P3thway 

The laboratory analytical results for sediment samples SED-4 through SED-7 collected during 
the SIP can be used to characterize the potential for contaminant migration in the surface water 
pathway. A drainage ditch runs along the west and south ends of Pits 1 through 3. An overflow 
pipe on Pit 2 drains rainwater from the pit into the ditch. Surface water draining from the pits 
follows the ditch approximately 0.3 mile until reaching the probable point of entry (PPE) at 
Bayou La Carpe. Bayou La Carpe flows approximately 4,000 feet south until reaching the 
Houma Navigational Canal. The Houma Navigational Canal is tidally influenced. Due to the 
tidal influence, two TDLs are assigned to the site, TOL-l and TDL-2. TDL-1 is located 
approximately 2.55 miles upstream of the PPE at the water plant, the farthest point where 
saltwater intrusion has been documented. TDL-2 is located 15 miles downstream in the Houma 
Navigational Canal. 

The Houma Water Plant is located at the confluence of Bayou Black and the Houma 
Navigational Canal, approximately 2.55 miles upstream of the site. Bryan Sampey, plant 
manager of the Houma Water Plant, stated that when saltwater intrusion becomes a problem at 
the surface water intake, the plant switches to Bayou Black for a water supply. The saltwater 
encroachment is typically seasonal. The plant reportedly serves 30,000 residents in the 
surrounding area. According to Gerald Adkins of LDWF, Bayou La Carpe and the Houma 
Navigational Canal are considered limited fisheries because of saltwater intrusion and marine 
traffic. 

Sediment samples collected from the drainage ditch surrounding Pits 1 through 3 indicate the 
presence of several semivolatile organics and metals. Sediment analytical results reported at 
concentrations exceeding three times background concentrations are summarized in Attachment 
3, Tables 2 and 3. A Surface Water Pathway Map is provided in Attachment 1 as Figure 5. 

SoU Exposure Pathway 

The site is situated near a residential area and is accessible to the public; however, there are no 
residences within 200 feet of on-site contamination. The site serves as an industrial park and 
has little or no recreational value. EBI maintains 20 workers on-site. The residents of Houma 
living within 1 mile of the site were scored as nearby individuals. The most important factors 
considered for the soil exposure pathway are as follows: 

• The pits are accessible and there is a residential population within the 
nearby vicinity. However, no recreational activities were documented on-site. 

• Several on-site workers are present in the industrial park. 

nDS DOCUMENT WAS PREPARED BY ROY F. WESTON. INC. EXPRP3SLY POJt E!PA. rr SHALL NOT BE RI!LI!ASBD OR DISCLOIIID IN 
WHOLE OR IN PART wrrHOUf THE EXPRESS. Wllfn'J!N PI!RNJSSION OP E!PA. 
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Air Pa&hway 

The air pathway was not evaluated as part of the Phase m effort due to lack of data; however, 
during the SIP quantitative air monitoring, no read,ings were measured at levels above 
background concentrations in the breathing space around the pits. Readings tabn near the 
surface of the pits did exceed background concentrations. 

Data Gaps 

WESTON identified several data gaps during tbe file review and PREscore evaluation. Some 
of these data gaps were filled (as directed by EPA VI) during Phase m data collection; however, 
additional data gaps remain and may sipificantly affect the site scme. 1be most critical 
remaining data gaps include the following: 

• · Additional analytical data to indicate if hazardous materials present at the site are 
releasing to Bayou La Carpe and the Houma Navigational Canal. 

• Additional analytical data to determine if hazardous materials are affecting the 
Houma Water Plant. 

• Additional investigation of the sensitive environments associated with tbe 
surface .water pathway and an accurate delilation of the upstream TDL. 

CONCLUSIONS 

1be DS site is an inactive barge cleaning, repairing, and gas-freeing operation located on tbe 
southern side of Houma, in Terrebonne Parish, Louisiana. The DS site operated as a barge 
cleaning, repairing, and gas-freeing facility for an undetermined period of time prior to 1986 
when EBI bought the site. 

Concerns associated with the migration of hazardous constituents from the site and exposure 
pathways are summarized as follows: 

• Based on the information presented in the Groundwater Pathway section, a 
release of hazardous constituents to groundwater is of little concern. A release 
to groundwater has not been documented, tbe subsurface soils are !datively 
impermeable, and no groundwater use has been identified in the vicinity of the 
site. 

• Based on the information presented in the Surface Water Pathway section, a 
release of hazardous constituents to surface water is of concem. Sevaal 
hazardous constituents were detected in the drainage ditch leading to Bayou 
La Carpc. The Houma Water Plant surface water intake and several miles 
of wetlands frontage are located within the TDL. 

T1UI DOCUMI!HT WAS PRI!PAJU!D BY ROY P. WI!STON. INC. EXPIESSLY POR I!PA. rr SHALL NOT Be lpt P.&Sl!D oa DIICLOIPD IH 
WHOLB OR IN PAtT Wl'niCWr TH2 I!XPIU!JS. mmEN I'UNISAON OF I!PA. 
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• Based on the information presented in the Soil Exposure Pathway section, a 
release of hazardous constituents is of concern because several semivolatile 
orpnics, pesticides, and heavy metals have been detected in the on-site pies 
at levels significantly above background concentrations. Soil exposure targets 
include tbe on-site workers and the nearby population. 

• Based on the information presented in the Air Pathway section, the air pathway 
is of no concern because the barge cleaning, repairing, and gas-freeing facility is 
no longer active. 

The individual pathways with the greatest influence on the HRS score were surface water and 
soil exposme pathways. 

THIS DOCUWI!H1' W.U Pli!PAJU!I) BY JtOY f . WESTON. INC. IOO'RESSLY POR EPA. IT SHALL HOI' II! 1m P.&II!D oa DIICLOGD IN 
WIIOLI! OliN PAilT wr1110UI' Tim EXPUSI. WRm1!N I'UNISSIOM OP EPA. · 
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YID. HAZARD DISCRirTtON (contl-.1) 

D •. NON-WORKER IIC.IUitY/EXI'~URI 

D c. -wORKCR INJURY/IEXI'OSURE 

0 D. CONTAMINATION 01' •ATEit SUIII>I'LV 

DIE. COHTAMINATION 01' .. 000 CHAIN 

0 ,., CONTAMINATION 0 .. OltOUND WATIE._ 

D G. coNTAMINATION o .. eu.-.. AcE •ATER 

I PA ,_ T2070ol (t0.7t) III>AO~ I Otr tO 



Coilfi ,~ued Frr.,,. FronJ 
VIII. HAZARD DESCRUt.TIOM (continued) 

0 H. OAMAGI[ TO FLOIItA/I'AU .. .A 

D I , FISH KILL \ 

0 J. CONTAMINATION 01' AI" 

0 K. NOTIC:EA8L.K OOOM 

0 1., CONTAMINATION 01' lOlL. 

! 

IPA tt- T207N (10o7t) ~AOE I OIP tO • 



.. . ··. 

VDJ. HAZARD DISCII~TIOM~CHtthtuetfl_ 
0 N. l'lftl Olt IXf'I.OJION 

0 0. III'II.LIIL.IAKING CONTAINIItSIItUNOI'I'/STANDING I.IOUID 

.0 0. EltOIION ltlltOih.I:MI 

CJ lit. UIAOIOUATI SICUIItiTY 

0 L ltiC~ATtet.l WASTII 

f'AGE 7 01' tO 



VUl. HAZARD DUCRI~TIOM (c.u;n.-d) 

0 T. MIO,.tOHT OUM.-ING 

CJ U. OTHCIII (.,_.IfF): 

J.X. PO~ULATIOH DIRICTL Y A,,ICTID IY SIT I 

e ... .-.-.-ox. No. o• ~~o~-.• 0 . A~~lltOX. NO. I. DISTANCE 
A.'-OCATIOM Otr ~U'-ATION • • A~lii'IIIOX. MO. Atri'CCTitD WITtUM Otr •ut'-OIMOS ,.0 StTC 

01' ~~~t..l AtrtriCTCD UNIT A"IA Atri'ICTIO (...,,, .,.,,., 
t . IN IIICIIOCNTIA\. A IIICAa 1,000 1,000 300 1 mile 

IN Co-CIIICIAL. 
a. 0111 INOWTIIIIAL. AIIICAI 2,500 2,500 25 1 m;le 

IN ~·'-ICL.Y 1'TitAVCt..L.•O AIII&Aa 0 0 0 1 mile . 
..... U.I.IC UIC ...... 
~ .. .....,.,--.). 0 0 0 1 mile 

X. WATIR AND HYDIOLOGICAL DATA 
A, Ollii'TMITO ··~..-.,..,u. I•• OIIIIICTIOII Otr l't..OW rc. •TIER Ulll: IN VI~IIIITT 

2 feet South· None 
0. IIOTINTIAL Yllt&.D OI'.AOUII'Itt C. otiTANCI: TO OIIIINICINO WATI:It IU,.,_&.\' 1'. Dllti:CTRfN~tNICINO WATI:III IU""~" 

Unknown . . , ... lr ..,, .,_, 
0.5 miles ·. W@st 

0. TY~I: o,- DIIIUIICIMCJ WATIIII IUPPLT 

CJ t. NCMt<OIPSUNtT'f' llJ I. c:o-tUNtTY l--'lr ....._,: Houma Water Dept. - Bayou Black < 11 CONNCCTM»> .. • ) 11 CONNCCTIONI . 

1D a. au••ac• WATtllll CJ ......... 
IPAP_,..,.. ~ A0&80 10 " CCiftllftue 0.. P ' 



Continued From P•~~ 8 
X. WATER AND HYDRO~OGIC:AL DATA (t:-ri rwed) 

H. L.IST AI. I. OIIUNICING WAT!III W£1.1.$ WITHIN A Itt MIL.f ltAOIUS 0~ SITI .. co..:.u .... NON•C:O ... 
I, WI:L.I. z. oa~T .. ) . I.OC&TION WU .. IT'II' IT'll' 

(epecU.,~I) (pro.;..l!y 10 p•uJOIIOfll 1Jullflltt10) t••• '%') (-II'%') 

None 

I. ~ECEIVIHG WA TEA 

\. NAMC l: ........ D •. IT···-'"' "'"'" 

Houma Navigation Canal 
D •. L.AKilS,.tCIIlltVOIIU 0 1 . OT..el:lt(.-811J'): 

I. s~«•~vuu A'No cL:AutiiCt.TION o~7cc&i'Vuo~~waTciil - - - - - - - - - - - -
Secondary contact recreation and propagation of fish and wi1d1ife . 

XJ. SOlL AND VIGITATIOM DATA 
LOCATION 0~ SITE IS IN: 

0 A. KNOWN ~AULT %ONE 0 e. ICA,_ST ZON£ {8] e. 100 YIAA 'L060 ~LAI .. · 0 0. WltLA .. O 

0 E . A "EGULATED II'LOOOWAY 0 P'. C"ITteAL NAeiTAT 0 O. "ECHA"GI ZONE 0" lOLl SOU"CE AOUIP'E" 

XII. TYf'l 0, GEOLOGICAL MA TEIIAL OISIUVID 
Mark •x· to i.adicate the type(a) of polopaal -terial obMI'¥ed aad apecily ...,_ eeceeaarr, tile ccatapooeftt perta • 

'X X •• 
I; A.C.VI!ReUROEN ~ • · •ao.-ocK C•••llr .. ,. .. , - e . OTMIE" (epoelty .. lo•J 

t , IAN I) 

X z. C:I.AY 

1. IUIIAVI:L. 

XIII. SOIL PIRMIAIILITY 

0 A. UNKNOWN 0 a. VtrRY HIGH (100,000 to 1000 CM/ .:oc.J 0 C:. NIGH (1000 ro 10 ca/eoc.) 

0 o. MODERATIE UO 10 . 1 .-/ooc.) 0 1 . LOW (. 1 to .001 ca/ooc.) I8J II', VtrltY L.OW ( ,001 to .00001 -t••c•) 

I G. IIII:CH""It" ""11:." 
0 t. YI!S CX)a. NO S.eOMMENTS: 

M, DIICHAIIIGE Alt&A 

D ,, ., .. Li)a. NO S. C:OMMCNTS: 

1. IL.QP'a 

I , I: I TIM& TC • 01" 81.0~& a . ·~CCII"Y DllttCTIOIOI 01" •L.O~C. CONDITION 01" 11.0 .... tTC. 

0% South 
I J. OTHI:I'I ............ 

fresh water may be contained in buried distributary channels along Bayou Lafourche but 
any development of these reservoirs would be very limited due to salt water encroachment 
Pleistocene terrace deposits beneath these Holocene deltaic sequences are connected to 
surface waters and any contamination of these aquifers could reach surface reservoirs. 

·. 

I PA ,_ T2170.l 0 0.79 JlllAOil t 0~ tO ~-UIMieOnfte",.. 



Contm ·--e.d From Fr«tt . 
XIV. PERMIT INFOihlATIO,. 

Llat all applic able penaita held by the aate al\d provtde the "lated iafofftlatiofl. 
'·IN COIII~LIAMCI: 

O. OATIE 1[, CX~I,_A T ION r•., •JC•J 
A , ~IE"Iiii iT TY~IE • • ISSUING C. II>E"IiiiiT tssu•o OAT IE 

I . J . UH • ( ••l•oltC ItA, St•te,NI> D~ $,etc.) AGENCY NUMel:llt , .... 4., ...... ) , .... 4.,. .• ,...) a. 
Yltt NO ICNO"H 

State HWMP GO 343II 10/22LBO Interim X 

RCRA EPA LAD 058473413 Unknown None X 

XV. PAST REGULATORY OR INJIORCEMINT ACTIONS 
IXJ NONE 0 YIS (e-.,1•• Itt thJe IJIHtOe) 

NOTE: Baaed on the inConaation in S.etiona U1 tluouch XV, fill out the Tentative Oi..,oaition (Section II) information 
on th firat pace of this fona. 

~AOit 10 OF 10 



ATIACHMENT A 

POTEr~TlAl HAZARDOUS WASTE SITE 
SITE INSPECTION R£PORT SUPPLEMENT SHEET LA 01317 

Instruction - This sheet fs provided to give additional information in 
explanation of a question on the fonm T2070-3. 

Corresponding 
number on fonn 

I., I. 

IV.~ A.~ i. 

Additional Remark and/or Explanation 

This facility cleans and repairs oil barges. Two oil/water separa­
tor pits were utilized to recover the waste oil generated from the 
barge cleaning operations. Earlier this year the pits \~re drained 
and the bottom sludge was sampled. The test resul~s from this samp­
ling were reviewed by the LA DEQ Hazardous Waste Division, and closure 
of the pits by backfilling was approved. The oil sludge remaining in 
the pits was mixed with 30 cubic yards of sandy soil. An above ground 
steel tank separator has replaced the pits. 

Since closure of the pits was approved by the State Hazardous Waste 
Division, no samples will be collected. 



ATTACHMENT B 

REJECTION FORM 

L_A{)/317 

FORM # and 
HAZSIT # SITE NAME DATE COMPLETED by STATE 

L.4 l3f7 

EXPLANATION FOR REJECTION: 
(DEFICIENCIES) 
~ Rep:x+ dces AO+ rotla:f ~ eKisbn? of +he 

fu.;o moA1' {o"'Yts ~{Is o~r #-av1 C\: s/ /e map. 

- :C ( u..el I SQ mples were tak€1'\ dori/J'j. lite ft'tne 
o? flte- ~k-wroll<.?d closure, provide ~!'s 
dc,/a awl CMl( o!lter dak ~ftneAJ ,b !5/~ 
alosure. cv e~~ .-s~\-e .c.·t~. · 

I V\C.I ~1"T'f M.&~P EX~ICO(T .. B 
11 ,..~ U~lf pcoc- ,'r\ q_uet (tfy. 

SUGGESTED REMEDY FOR ~v,·c.te a ~l"'tO~' repodc..X:..-h'D" or Gf 
~E~~~~E~~IES: 

(
. a;_ ~;9,) dtfkre,r,'r map of ~f{-;oe"t q_ ... cdiiy. 

-~ =--- ( Mue:J- Oe Cfb{e lo r<!'Qd efevc:~J-t't~5 J 
CVCoAkcf- c.>.S.G.S. or- L .6.'5. for a.~t-eJal\ce. 

S-IGNATURE: ~#/ 9-u4% 
NAME OF REVIEWER 

DATE: 18DEC84 
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SURFACE IMPO~o~~DMEHTS SITE tHSPECTlOH REPORT 
IN,'TitUCTIOM 

A,.,..,,, ,,.., EaplaUI 
(Su,plemcntal Report} LA 01317 •• Nt'r••••'1· 

r: TT~l Or lliiii'OUNOMl .. T 

Two secondary oil/water separator pits. 

J, ITAatL.ITY/CO"OITIO"' Or ~MOAIUUt~NTI 

The pits have been backfilled and closed. 

J, IW•Ol .. CI or IITIU•STAatl.ltT t•t••'-· l•lll~1tl, IIAllfleMe, •H•J 

0 •n a ... 
&, ·cvtOCNCI: Of Ot~OIAL Or IGNITAaL.t 01111 !\C:ACTIVC WIST& . 

!':"'! ..... at •• 
'1. ONLY COIII~ATI8L.£ WAST Ill Alllllt ST0"£0 0" OIS~OS~O Or IN TNE IM~OUNOMI:NT 

(}J •u o ... 
1. •teo• at CMlC"lD •o• CONTUITJ ANO I.OCATIO"' Cilr CACM Jill., AC[ IM~OU .. CIIIItiiT 

~ 'UI CJ ... 
7. IM"OUNDai~MT NAI LIN~A IYITP I, .. IN'fCGIII1"'1' OF ..... , ... ,. • .,~ .. CI<ICttf:O 

OQ YCI CJ- located in clay soil O•u Cil ... 
, ... ,. ... o ... u 

permeability of 10- 7 to 10-8 em/sec. Subsurface soils have a 
1 . SOU: IT.UCTU•t: ""':> SUaST .. UCTU"C 

Silty clay with traces of sand extend to a depth of 40-50 feet. 

s .-MONlTl)AlM~· WC\.\.1 

ca .... , C1•• 2 wells, B-1 is 13 feet deep and B-2 is 20 feet deep. 
10. tf:NGTM; •UOTM, ANO OC~TM 

~ ... , .. 75' (each) WIOTM 40' (each) •• ,.,... 5' (each) 
11. c·~oL.CUt,.ATIO VOI.UMITIUC CA~ACITT 

15,000 cubic feet 
u.· ~t:ltC:1.11~~ CAI"#oCITT Jt&MAIIUNG 

Closed pits - N/A 
u. &STIIOT~-rfiii£&.0!1>AO 

N/A 
I 6. ag~;1ga- CI~OSI T "~" 

~ "''U 0•• Low solids deposited 
fli; gft~liiGIIIij U1$1"U$AI. Ill( T MUV, 

None 
... OTM(. .. &OUI,. .. £NT 

None 

" 

'.; ' 

' 
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VJINI< Eh!Gih!EERING 
L : • • -. '..., :( ,,..~ o• ·:; •t . .. ,,..~, • • , ... . . ,. · , • , 

M[CH~NICAL 

CIVIL 
ELECTRICAL 

PROCESS 
INSTRUMENT 

7!>20 HAYNE BLVO • NEW ORLEANS, LA 7(11 ;•f,. ltS'J'• • TELE: f'loCOIIC ~.(li1 1?4C· 79l4 

MR. GLENN A. MILLER 
ADMINISTRATOR 
LOUISIANA DEPARTMENT OF 
ENVIRONMENTAL QUALITY · 
P.O. BOX 44066 
BATON ROUGE, LA 70804 

DEAR MR. lHLLER: 

JULY S, 1985 

LETTER NO.: WM59-5 
RE: DELTA SHIPYARD'S 

\<TASTE SITES AT 
HOUMA & DUSON, 
LOUISIANA 

WINK JOB NO.: 59-051485 

THIS LETTER AND ITS ATTACHMENTS ARE PREPARED PURSUANT TO MY 
TELEPHONE CONVERSATIONS ON JUNE 5, 1985, WITH MESSRS. DUDLEY 
DEVILLE AND TOM PATTERSON OF YOUR OFFICE. WINK, INC., AN 
INDEPENDENT CONSULTING ENGINEERING FIRM, HA..S BEEN RETAINED TO 
DEXERMINE ~F THE ABOVE REFERENCED SITES ARE HAZARDOUS. 

'liiMtb AIEL US!MZZt.££1 8141 (OJ SOkfil! Ita UUZ:&ts£22&£ Xi J££ilJ(l§ 
~Mt zappp TI'PDP f?t IDE GOUSREP INP 917SRSRmffl wrzg !!PI&•iii'IGN, 
MIIU R 'HE BF¥1 IfiNQ 'HPRF (if J Mtl IJIPIIII itli£ 2 !BULB 011211 
SLUDGE. AT THE DUSON YARD THERE IS A SUBMERGED, UNCOVERED STEEL 
TANK FILLED WITH A LIQUID SUBSTANCE. ACCORDING TO OUR RESEARCH, 
ALL SITES WERE ONCE USED TO DISPOSE OF OIL FIELD DRILLING 
MATERIAL. THIS PRACTICE CEASED ABOUT 10 YEARS AGO; HOWEVER, IT 
APPEARS FROM OUR ANALYSIS DUMPING HAS OCCURRED INTERMITTENTLY 
SINCE THEN. SEVERAL SURFACE SPILLS WERE OBSERVED ON THESE 
PROPERTIES AND A CHEMICAL ANALYSIS WAS SUBSEQUENTLY MADE • 

• 



( 

AT OJ~E TIME THE SURFACE IMPOUNDHEt~TS AT HOUMA l"lERE REGI STEHED 
v1ITH THE DEPARTI1EUT OF ENVIRONMEl~TAL QUALITY AS HAZARDOUS llASTE 
SITES, BUT WERE RECOMMENDED BY YOUR ENFORCEMENT AGENCY IN 

. JANUARY, 1984, TO BE REMOVED FROM THE HAZARDOUS \'lASTE SYSTEM. 
CURRENTLY, THESE IMPOUNDMENTS ARE IN THE INACTIVE CLASSIFICATION 
AS CONFIRMED BY TELEPHONE ON JUNE 5, 1985. TO DETERMINE THE 
SLUDGE AND LIQUID CHEMICAL COMPOSITION AND THEREFORE THE 
POTENTIALLY HAZARDOUS NATURE OF THESE SITES, NUMEROUS SAMPLES 
WERE COLLECTED AT RANDOM LOCATIONS AS INDICATED IN ATTACHMENTS 1, 
2, 3 1 4, & 5 . IMPOUNDMENTS l, 2, 3 IN HOUMA ARE COVERED \'1! TH A 
THIN CRUST OF FILL WHILE NOS. 5, 6, 1 ARE EXPOSED. HOUMA AREA 
NO. 4 AND DUSON AREA NOS. 2 & 3 ARE ESSENTIALLY LOW SPO~S WHERE 
ACCUMULATIONS OF SLUDGE HAVE SETTLED. DUSON AREA NO. l CONSISTS 
OF A SUBMERGED STEEL TANK OF UNKNO~rn DEPTH CONTAINING A LIQUID 
SUBSTANCE. SOIL SAMPLES WERE TAKEN AT VARIOUS DEPTHS 
APPROXIMATELY s• FROM THE SUBMERGED TANK TO CHECK FOR LEAKAGE . 

ALL INDIVIDUAL SAMPLES FROM EACH IMPOUNDMENT/AREA WERE THOROUGHLY 
~1IXED TO FORM A COMPOSITE SAMPLE FOR EACH LOCATION. LABORATORY 
ANALYSES WERE PERFORMED BY WEST-PAINE OF BATON ROUGE, AND THE 
RESULTS ARE CONTAINED IN ATTACHMENT NO. 6. 

THE FOLLOWING TESTS \iERE PERFORMED ON EACH SAMPLE: YOA (VOLATILE 
ORGANIC AROMATICS}, CYANIDE, PHENOL (TOTAL), FLASH POINT (B·ELOW 
l 400F), PB, EP TOXICITY, AND OIL & GREASE. BASED ON THE ATTACHED 
ANALYSES, THE EP tOXICiii CO~SYIIOElt!S DO NOT EXCEED THOSE LIMITS 
DESCRIBED IN CHAPTER 24, TABLE 5. NEITHER DO THE SUMMATION OF 
CONSTITUENTS LISTED IN PARAGRAPHS 24.1 (D) AND (E) AND CHAPTER 17 
EXCEED 1000 PPM. IT IS OUR OPINION THAT THESE SITES ARE NOT TO 
BE CONSIDERED HAZARDOUS AND WILL NOT NOW OR IN THE FUTURE POSE A 
THREAT TO HUMAN HEALTH · OR THE ENVIRONI-1ENT. 

IF YOUR OFFICE IS IN AGREEMENT THAT THESE FACILITIES ARE NOT 
HAZARDOUS, PLEASE FURNISH THE NECESSARY DOCUMENTS TO AUTHORIZE 
DECLASSIFICATION OR CONFIRM THAT YOU HAVE CLOSED OUT YOUR FILE. 

CAD : 11LV 
ATTACHMENTS 
CC : DUDLEY DEVILLE (DEQ) 

TOM PATTERSON ...(DEQ) 
HOWARD SEIFE (·MILBANK, ET. AL. ) 

VERY TRULY YOURS, , 

(.. • i 

• .' i • ( . 

' ···- •• "' , ' · (7, ·' . , · ~~· ...... .., . ~ , 
~· '""'· . '-- _ _,_\..: ~ .. -.. ' ..... ., -,. 

CONRAD A. DUSSEL, P.E. 
PROJECT ENGINEER 

WINK ENGINEERING 
A 01\ ':SI::lN or W:IJ>; I t; : ; ;<:>O R; 
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DELTA 

SAMPLE NO. 

1A 
lA 
1A 
lA 
18 
18 
16 
1C 
1C 
1C 
1C 
lC 
2A 
2A 
2A 
28 
28 
28 
2C 
2C 
2C 
3A 
3A 
3A 
3A ~ 

38 
38 
3C 
3C 
3C 
4 

\ 

ATTACHMENT NO, 4 
SHIPYARD SLUDGE SAMPLING PROTOCOL 

HOUMA, LA 
MAY 20, JUNE s & JUNE 6, 1985 

DEPTH SAMPLE NO. 

1'-6" SA 
2'-6" SA 
4 1 -611 SA 
5'-o" SA 
1 1 -0 11 58 
3'-0" 58 
5'-6" 56 
SURFACE 58 
2 1 -0 11 sc 
3'-011 sc 
4 1 -6 11 sc 
5'-6" sc 
1'-0" 6A 
3'-6" 6A 
5'-6" 6A 
0'-6" 68 
2'-6" 68. 
4'-0" 68 
1'-0" 68 ~~ 
3'-0" 6C 
5'-6" 6C 
o•-6" 6C 
1'-6" 6C 
3'-6" 6C 
4'-6" 60 
1'-0" 60 
3'-0" 60 
0'-6" 60. 
2'-0" 7A 
4'-0" 7A 
SURFACE SAMPLES 7A 

78 
78 
78 

DEPTH 

2'-0" 
3'-0" 
4'-0" 
5'-6" 
0'-6" 
1'-6" 
3'-6" 
5'-0" 
SURFACE 
1'-0" 
2'-0" 
5'-6" 
0'-6" 
2'-0" 
4 1 -0" 
1'-0" 
2'-6" 
3'-6" 
5'-6" 
1'-0" 
2'-0" 
3'-0" 
4 1 -0 11 

5'-0" 
SURFACE 
1'-611 

2'-6" 
3'-0" 
SURFACE 
2'-0" 
3'-0" 
0':-6" 
2'-611 

4'-0" 

WINK ENGINEERING 
A DIVIS ION OF WINK INCORPOA,t> 
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ATTACHMENT NO. 5 
DELTA SHIPYARD SLUDGE SAMPLING PROTOCOL 

DUSON, LA 
JUNE S, 1985 

SAMPLE NO. DEPTH 

lA 
lB 
lB 
lB 
lB 
2 
2 
2 
3A 
3B 
3C 
3D 

SURFACE (LIQUID) 
0'-o" (WITHIN 8" OF PI -: 
1'-0" 
3'-6" 
5'-0" 
0'-6" 
1'-0" 
3'-0" 
SURFACE 
SURFACE 
SURFACE 
SURFACe 

)NINK ENGINEERING 
A DIVISION OF WINK INCO APOIU-



ATTACHMENT NO. 6 
() 

WEST·PAINE 
~tHe.-------------------...... 

?171 0&111 4V£ . • lATON AOUGL LA 701211 

SAMPLE ANALYSES 

for 

WINK ENGINEERING 
7520 Hayne Blvd. 

New Orleans, Louisiana 70126-1899 

ATTENTION: Mr. Conrad A. Dussel 

June 11, 1985 
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~EST-PAINE 
,~1~~~~----------------------------------------~ 

7171 05"1 AYl. • IAT~ ~L LA 711120 

WINK ENGINEERING 
New Orleans, Louisiana 

June 11, 1985 

Samples collected by Wink Engineering as documented_ by the enclosed 
chain-of-custody form. were received at West-Paine Laboratori es, 
Incorporated on June s. 1985 and June 7. 1985. The samples were analyzed 
according to the Environmental Protection Agency protocol: 

A. T~~t ~tbg~~ fgr '~alya1ing ~~lj~ ~~~1~· SW-846, July 1982: 

ParA!!!§~r Method 
Cyanide 9010 
lgnitabi 1 ity 1010 
EP Toxicity Extraction Procedure 1310 
Arsenic 7060 
Barium 7080 
Cadmium 7130 
Chromium 7190 
Lead 7420 
Mercury 7470 
Selenium 7740 
Silver 7760 
Volatile Organic Fraction 8240 
pH 9040 

8. StAndard Methods for the ~~~minati2n of Water 1nd W~~t~ater, 15th 
Edition, 1980: 
Par~~t~r Method 
Oil & Grease 503C 

n ;o l 



() 
\ 

WEST·PAINE 
J.~urc.-----------------------. 

7179 0$AI AV(. • lATON AOUGE . LA~ 

WINK ENGINEERING 
New Orleans, louisiana 

June 11, 1985 

c. Standard Methods for the Examination of Water and Wastewater, 14th 
Edition, 1979: 

"~ l 

Parameter 
Phenol 

The results are on the following pages . 

Method 
510A, 5108 

~~ 
Manager 

O(.?flQ? 
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~"EST-PAINE 
/~l~tNc.-------------------------......._ 

7171 ~~ AVt. • BAlON "'UQ£, LA 101120 

WINK ENGINEERING 
New Orleans, Louisiana 

June 11, 1985 

Samp 1 e 1 dent if i cation: · _ _.o'-~~~U~SQ~N-..fla...~~~C;,w,gm~gl.is-.itlli.iei-__ 

Date Received: June 5, 1985 

Quality Assurance 
Parameter Results Actua 1/Found 

Phenol (mg/kg Phenol) 0.53 0.020/0.021 

Cyanide (mg/kg CN) <0.5 0.100/0.110 

pH (Units) as 4S w/v 8.5 7.0/7 .o 
Flashpoint (oF) >200 Not App 1i cab 1 e 

Oil & Grease {mg/kg) 36,100 10.0/8.4 

__ , 

Date/Time 
Analyst 

06-07/0800/BE 

06-07/0930/MS 

06-10/1200/RC 

Not Applicable 

06-10/1600/RH 

- .. . - . 



( ' () 
EST·PAINE 
j~JHc.--...... -----------------........... 

l'll'IOSIIII loYE . • ltlofOH AOUGE. LA 10M> 

WINK ENGINEERING 
New Orleans, louisiana 

June 11, 1985 

Sample Identification: DUSON f2 Composite 

Date Received: June 5. 1985 

Quality Assurance 
Parameter Results Actual/Found 

Phenol (mg/kg Phenol) 0.43 0.020/0.021 

Cyanide (mg/kg CN) <0.5 0.100/0.110 

pH (Units) as 4% w/v 9.2 7.0/7.0 

F 1 ashpoint (OF) >200 Not Applicable 

Oil & Grease (mg/kg) 53,000 10.0/8.4 

nell 

Date/Time 
Analyst 

06-07/0800/BE 

06-07/0930/MS 

06-10/1200/RC 

Not Applicable 

06-10/1600/RH 
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~EST·PAINE 
~~~INC.-------------------------...._. 

7tl't0SIII AV[ • .,_TON IIOUGE.lA 70120 

WINK ENGINEERING 
New Orleans, Louisiana 

June n. 1985 

Sample Identification: DUSON 13 Composite 

Date Received: June 5, 1985 

Parameter Results 
Quality Assurance 

Actual/Found 

Phenol (mg/kg Phenol) 0.15 0.020/0. 021 

Cyanide (mg/kg CN} <0.5 0.100/0.110 

pH (Units} as 4~ w/v 9.0 7.0/7.0 

Flashpoint ( °F) >200 Not Applicable 

Oil & Grease (mg/kg) 163,000 10.0/8.4 

..,,, 

Date/Time 
Analyst 

06-07/0800/BE 

06-07/0930/MS 

06-10/1200/RC 

Not Applicable 

06-10/1600/RH 



' 
WEST·PAINE 

·~· .. .,() 

#' J.~INc.-------------------------......_ 
7171 OSRI AV£. • BATON ROUOf.. LA 70120 

Sample Identification 

Date Received: June 5, 1985 

Parameter 

Phenol (mg/kg Phenol) 

Cyanide (mg/kg CN) 

pH (Units) as 4~ w/v 

Flashpoint (OF) 

Oil & Grease (mg/kg) 

'"' , 

WINK ENGINEERING 
New Orleans. Louisiana 

June n. 1985 

Results 
Quality Assurance 

Actual/Found 

<0.15 0.020/0.021 

<0.5 0.100/0.110 

7.7 7.0/7 .o 
>200 Not App 1i cab 1 e 

4.650 10.0/8.4 

Date/Time 
Anal vst 

~-07/0800/BE 

06-07/0930/MS 

06-10/1200/RC 

Not Applicable 

06-10/1600/RH 

Houd\tr· ·. 



·~~ST·PAINE 
~~~~--------------------------------------------------~ 

1171 GSA! AYl. • 8ATOH IIOUG[.I.A 7GaO 

WINK ENGINEERING 
New Orleans, Louisiana 

June 11. 1985 

Sample Identification: HOUMA 12 Composite 

Date Received: June 5, 1985 

Quality Assurance 
Para":"'eter Results ActuaJ/Found 

Phenol (mg/kg Phenol) <0 .15 0.020/0.021 

Cyanide {mg/kg CN) <0.5 0.100/0.110 

pH (Un;ts) as 4% w/v 8.2 7.0/7.0 

Flashpoint (OF) >200 Not Applicable 

Oil & Grease tmg/kg) 2,980 10.0/8.4 

nal 

Date/Time 
Analyst 

06-07/0800/BE 

06-07/0930/MS 

06-10/1200/RC 

Not App 1i cab 1 e 

06-10/1600/RH 



~EST· PAINE 

~~~IN~--------------------------------------------------~ 
Jt7t 05RI AV( . • aAT()Iol ~Ol. LA 701'0 

WINK ENGINEERING 
New Orleans, Louisiana 

June 11. 1985 

Sample Identification: HOUMA t3 Composite 

Date Received : June 5, 1985 

Quality Assurance 
Parameter Results Actual/Found 

Phenol (mg/kg Phenol) <0.15 0.020/0.021 

Cyanide {mg/kg CN) <0.5 0.100/0.110 

pH (Un;ts) as 4S w/v 7.4 7.0/7 .o 
Flashpoint (OF) 150 Not Applicable 

011 & Grease (mg/kg) 3.100 10.0/8.4 

nal 

Date/Time 
Analyst 

06-07/0800/BE 

06-07/0930/MS 

06-10/1200/RC 

Not Applicable 

06-10/1600/RH 

85-2082 



( 

EST·PAJNE ·~fJ " A~tNc.--------------------------....... 
71111 OSAI AVE. • &ATON ROUGE. LA 10820 

WINK ENGINEERING 
New Orleans, Louisiana 

June 11, 1985 

Sample Identification: D*; I Q<Ji8i \ te 
Date Received: June 5, 1985 

P·arameter Results 
Quality Assurance 

Actual/Found 

Phenol (mg/kg Phenol) 0.69 0.020/0.021 

Cyanide (mg/kg CN) <0.5 0.100/0.110 

pH (Units) as 4% w/v 7.8 7.0/7 .o 
Flashpoint (OF) >200 Not App 1 icab le 

Oil & Grease (mg/kg) 311.000 10.0/8.4 

nal 

Date/Time 
Ana 1 yst 

06-07/0800/BE 

06-07/0930/MS 

06-10/1200/RC 

Not Applicable 

06-11/0900/RH 

85-2082 



( 

WEST·PAINE ·~/) 
~ ~1~1~·--------------------------------------------------~ 

7179 0S"I AV(.. • 8A10H I'OUOE.I.A '1'0120 

WINK ENGINEERING 
New Orleans, Louisiana 

June 11, 1985 

Sample Identification: HOUMA #5 Composite 

Date Received: June 7, 1985 

Quality Assurance 
Parameter Results Actual/Found 

Phenol {mg/kg Phenol) 3.0 0.020/0.020 

Cyanide (mg/kg CN) <0.5 0.100/0.110 

pH (Units) as 41 w/v 9.1 7.0/7.0 

Flashpoint (OF) >200 Not App 1 i cable 

Oil & Grease (mg/kg) 104,000 10.0/8.4 

nal 

Date/Time 
Analyst 

06-10/0800/BE 

06-07/0930/MS 

06-10/1200/RC 

Not App 1 icab le 

06-11/0900 /RH 

85-2082 



( ( 

·~T-PAINE 
~~l~tNc.-------------------------......., 

7171 GSRI AYE. • 8A TON fiOuGE. LA 7012(1 

WINK ENGINEERING 
New Orleans, Louisiana 

June 11, 1985 

Sample Identification: HOUMA #6 Composite 

Date Received: June 7, 1985 . 

Parameter Results 
Quality Assurance 

Actual/Found 

Phenol (mg/kg Phenol) 2.5 0.020/0.020 

Cyanide (mg/kg CN) <0.5 0.100/0.110 

pH (Units) as 4~ w/v 9.3 7.0/7.0 

Flashpoint (oF) >200 Not Applicable 

Oil & Grease (mg/kg} 183,000 10.0/8.4 

n.:>1 

Date/Time 
Analyst 

06-10/0800/BE 

06-07/0930/MS 

06-10/1200/RC 

Not Applicable 

06-11/0900/RH 



f"~t? E C IE{.) ~:~ r' DR I 
r 
\ · -j;]~ ~ST·PAISE , '\J~v:c.•--------------------------..... ~-

,.,,~ G~•· ""'£ • t••Oio II(IUG[ LA ?On·. 

WlNt~ ENG1N£ERJNG 
N~w Orleans, louisiana 

May 29, 1985 

Sa~le Jdpntification: 17 HOUMA COMPOSITE 

Date Received: ~av n. 19R5 

Pera"Tlet-=r Resu1~!-

Phenol lmg/kg Phenol) 2.3 

Cyanid~ lmg/k g C~ ) <0.2 

pH {Units) as 4~ w/v 9.0 

Flashpoint (OF) >200 

Oil ~ Grease (mg/kg) 331,000 

, 

nal 

Quality Assuranc~ Date IT irr.-e 
Actu!llrou'l~ An! 1 vs t 

0.020/0.020 OS-24/1630/BE 

0.10/0.1 1 05-26/1100/RC 

7.0/7.0 OS-24/1300/RC 

------ Not Applicable 

10.0/9.2 05-23t2oootn 

es~l9?5 



( 

~EST·PAINE 
.,(J)l~lNC.--------------------......... 

n78 GSRI AY£. • BA.TON AOUG£. LA ~ 

WlNK ENGINEERING 
New Orleans, Louisiana 

June 11, 1985 

The total weight of solid material filtered from the saq,le as 
received is listed below. The Extraction Procedure (EP Toxicity Test} was 
employed as specified in the Federal Register, Monday, May 19, 1980, 
Appendix II, pages 33127 - 33128. The .results below for sample extract, in 
mg/l, represent the concentration in the final leachate. For purpose of 
comparison, the maximum allowable concentration of each component is 
listed. 

Sample Identification: DUSON fl. Comoosite 

Maximum Allow- Quality Assurance Date/ 
Parameter Results able in Extract Actual/Found Analyst 

Arsenic {mg/L As} <0.01 5.0 0.050/0.049 06-10/RM 
Barium (mg/L Ba) . 0.3 100 2.50/2.54 06-10/RM 
Cadmium (mg/L Cd} 0.008 1.0 0.250/0.248 06-10/RM 
Chromium (mg/L Cr) <0.01 5.0 0.50/0.51 06-10/RM 
Lead (mg/L· Pb) <0.04 5.0 2.50/2.46 06-10/RM 
Mercury (mg/L Hg) <0.0002 0.2 0.0100/0.0109 06-10/RM 
Selenium (mg/L Se) <0.01 1.0 0.050/0.051 06-09/RM 
Silver (mg/L Ag) <0.01 5.0 0.50/0.50 06-10/RM 

Sa!!!!le Weight: 104.44 gm 

nal 



( 

~J'EST·PAINE 
,(})~INC.-------------------------....... 

1171 0$1!1 AVt • eAlOH M>UOL U' 70820 

WINK ENGINEERING 
New Orleans, Louisiana 

June 11, 1985 

The total weight of solid material filtered from the sample as 
received is listed below. The Extraction Procedure (EP Toxicity Test) was 
employed as specified in the Federal Resister, Monday, May 19, 1980. 
Appendix II, pages 33127 - 33128. The results below for sample extract. in 
mg/L, represent the concentration in the final leachate. For purpose of 
comparison, the maximum allowable concentration of each component is 
listed. 

Sample Identification: QUSQN f?. Compgs1te 

Maximum Allow- Quality Assurance Date/ 
Parameter Results able in Extract Actual/Found Analyst 

Arsenic (mg/L As) <0.01 5.0 0.050/0.049 06-10/RM 
Barium (mg/L Ba) 0.2 100 2.50/2.54 06-10/RM 
Cadmium (mg/L Cd) 0.016 1.0 0.250/0.248 06-10/RM 
Chromium (mg/L Cr) <0.01 5.0 0.50/0.51 06-10/RM 
Lead (mg/L Pb) <0.04 5.0 2.50/2.46 06-10/RM 
Mercury (mg/L Hg) <0.0002 0.2 0.0100/0.0109 06-10/RM 
Selenium lmg/L Se) <0.01 1.0 0.050/0.051 06-09/RM 
Silver (mg/L Ag) <0.01 5.0 0.50/0.50 06-10/RM 

Sa!!Jele Weight: 103.64 gm 

nal 



~wfST·PAINE 
,e})J~lHc.--------------------------lllllllilllo.. 

7171 01111 AVE. • 8A TON AOUOE. LA 7lll2tl 

WINK ENGINEERING 
New Orleans, Louisiana 

June 11, 1985 

The total weight of solid material filtered from the saq>le as 
received is listed below. The Extraction Procedure (EP Toxicity Test) was 
employed as specified in the Federal Register, Monday, May 19, 1980, 
Appendix II, pages 33127- 33128. The results below for sample extract, in 
mg/l, represent the concentration in the final leachate. For purpose of 
comparhon, the maximum allowable concentration of each component is 
listed. 

Sample Identification: QUSQN f3. cornposite 

Maximum A 11 ow- Quality Assurance Date/ 
Parameter Results able in Extract Actual/Found Analyst 

Arsenic (mg/L As) <0.01 5.0 0.050/0.049 06-10/RM 
Barium (mq/L Ba) 0.3 100 2.50/2.54 06-10/RM 
Cadmium (mg/L Cd) 0.016 1.0 0.250/0.248 06-10/RM 
Chromium (mg/L Cr) <0.01 5.0 0.50/0.51 06-10/RM 
Lead (mg/l Pb) 0.12 5.0 2.50/2.46 06-10/RM 
Mercury (mg/L Hg) <0.0002 0.2 0.0100/0.0109 06-10/RM 
Selenium (mg/L Se) <0.01 1.0 0.050/0.051 06-09/RM 
Silver (mg/l Ag) <0.01 5.0 0.50/0.50 06-10/RM 

Sa5!le Weight: 103.77 gm 

-- ' 



( 

~~ST·PAINE 
~~~~·------------------------------------~ 

ftrt OSRI AVE. • 8AT0N ROUGE. LA 70120 

WINK ENGINEERING 
New Orleans, Louisiana 

June 11, 1985 

The total weight of solid material filtered from the sample as 
received is listed below. The Extraction Procedure (EP Toxicity Test) was 
employed as specified in the Federal Register, Monday, May 19, 1980, 
Appendix II, pages 33127 - 33128. The results below for sample extract, in 
mg/L, represent the concentration in the final leachate. For purpose of 
comparison, the maximum allowable concentration of each component is 
listed. 

Sample Identification: .. &QM !1. CYI&?P . ., 

Maximum Allow- Quality Assurance Date/ 
. Pararneter Results able in Extract Actual/Found Analyst 

Arsenic (mg/L As) <0.01 5.0 0.050/0.049 06-10/RM 
Barium (mg/L Ba) <0.1 100 2.50/2.54 06-10/RM 
Cadmium (mg/L Cd) 0.012 1.0 0.250/0.248 06-10/RM 
Chromium (mg/L Cr) <0.01 5.0 0.50/0.51 06-10/RM 
Lead (mg/L Pb) <0.04 5.0 2.50/2.46 06-10/RM 
Mercury (mg/L Hg) <0.0002 0.2 0.0100/0.0109 06-10/RM 
Selenium (mg/L Se) <0.01 1.0 0.050/0.051 06-09/RM 
Silver (mg/L Ag) <0.01 5.0 0.50/0.50 06-10/RM 

Sa!!lele Weight: 100.84 gm 

nal 8~-?08? . 



( ' () 
WEST·PAINE 
J~tNc.-------------------------........ 

717t 0$1111 t.Y£. • 8t.TOH IIIOUO£. LA 7~ 

WINK ENGINEERING 
New Orleans, Louisiana 

June 11, 1985 

The total weight of solid material filtered from the sample as 
received is listed below. The Extraction Procedure (EP Toxicity Test) was 
employed as specified in the Federal Register, Monday, May 19, 1980, 
Appendix II, pages 33127 - 33128. The results below for sample extract, in 
mg/L, represent the concentration in the final leachate. · For purpose of 
comparison, the maximum allowable concentration of each component is 
listed. 

Sample Identification: HOUMA #21 Composite 

Maximum Allow- Quality Assurance Date/ 
Parameter Results able in Extract Actual/Found Analyst 

Arsenic {mg/L As) 0.02 5.0 0.050/0.049 06-10/RM 
Barium (mg/L Ba} 0.2 100 2.50/2.54 06-10/RM 
Cadmium (mg/L Cd) 0.016 1.0 0.250/0.248 06-10/RM 
Chromium (mg/L Cr) <0.01 5.0 0.50/0.51 06-10/RM 
Lead (mg/L Pb) <0.04 5.0 2.50/2.46 06-10/RM 
Mercury (mg/L Hg) <0.0002 0.2 0.0100/0.0109 06-10/RM 
Selenium (mg/L Se) <0.01 1.0 0.050/0.051 06-09/RM 
Silver (mg/L Ag) <0.01 5.0 0.50/0.50 06-10/RM 

Sample Weight: 103.07 gm 

.. 

n ::o1 
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~~ST·PAINE 
~~~INC·-------------------... 

7171 OSRI AVE • 1410N ROUGf.. LA 7012\1 

WINK ENGINEERING 
New Orleans, louisiana 

June 11, 1985 

The total weight of solid material filtered from the sa~le as 
received is listed below. The Extraction Procedure (EP Toxicity Test} was 
employed as specified in the Federal Register, Monday, May 19, 1980, 
Appendix II, pages 33127 - 33128. The results below for sa~le extract, in 
mg/L, represent the concentration in the final leachate. For purpose of 
comparison, the maximum allowable concentration of each component is 
listed. 

Sample Identification: t«>UMA #3. Composite 

Maximum Allow- Quality Assurance Date/ 
Parameter Results able in Extract Actual/Found Analyst 

Arsenic· (mg/L As) 0~1 5.0 0.050/0.049 06-10/RM 
Barium (mg/L Ba) <0.01 100 2.50/2.54 06-10/RM 
Cadmium {mg/L Cd) <0.005 1.0 0.250/0.248 06-10/RM 
Chromium (mg/L Cr) <0.01 5.0 0.50/0.51 06-10/RM 
Lead (mg/L Pb) <0.04 5.0 2.50/2.46 06-10/RM 
Mercury {mg/L Hg) <0.0002 0.2 0.0100/0.0109 06-10/RM 
Selenium (mg/L Se) <0.01 1.0 0.050/0.051 06-09/RM 
Silver (mg/L Ag) <0.01 5.0 0.50/0.50 06-10/RM 

Samele Weight: 102.30 gm 

nal 85-2082 



~~T-PAINE 
~~~lNc.--------------------.......... 

1878 08111 AY(. • lATON I'OUQ(, I.A 10120 

WINK ENGINEERING 
New Orleans, Louisiana 

June 11, 1985 

The total weight of soHd materhl fntered from the sample as 
received is listed below. The Extraction Procedure (EP Toxicity Test) was 
employed as specified in the Federal Register, Monday, May 19, 1980, 
Appendix II, pages 33127 - 33128. The results below for sample extract, in 
mg/L, represent the concentration in the final leachate. For purpose of 
comparison, the maximum allowable concentration of each component is 
listed. 

Sample Identification: HQUMA f4. Composite 

Maximum A 11 ow- Quality Assurance Date/ 
Parameter Results able in Extract Actual/Found Analyst 

Arsenic (mg/L As) <0.01 5.0 0.050/0.049 06-10/RM 
Barium (mg/L Ba) 0.1 100 2.50/2.54 06-10/RM 
Cadmium (mg/L Cd) 0.008 1.0 0.250/0.248 06-10/RM 
Chromium (mg/L Cr) <0.1 5.0 0. 50/0.51 06-10/RM 
lead (mg/L Pb) 0.91 5.0 2.50/2.46 06-10/RM 
Mercury {mg/L Hg) <0.0002 0.2 0.0100/0.0109 06-10/RM 
Selenium (mg/L Se) <0.01 1.0 0.050/0.051 06-09/RM 
S nver ( mg/L Ag) <0.01 5.0 0.50/0.50 06-10/RM 

Samele Weight: 103.50 gm 



f) 
WEST·PAINE 
~INC.--------------------------........ 

7119 G$AI AY£. • eA,ON AOUO£. LA 10I2tl 

WINK ENGINEERING 
New Orleans, Louisiana 

June 11, 1985 

The total weiqht of solid material filtered from the sample as 
received is listed below: The Extraction Procedure (EP Toxicity Test) was 
employed as specified in the Federal Resister, Monday, May 19, 1980, 
Appendix II, pages 33127 - 33128. The results below for salq)le extract, in 
mg/L, represent the concentration in the final leachate. For purpose of 
comparison, the maximum allowable concentration of each component is 
listed. 

Sample Identification: HOUMA #5. Composite 

Maximum Allow- Quality Assurance Date/ 
Parameter Results able in Extract Actual/Found Analyst 

Arsenic (mg/l As) 0.04 5.0 0.050/0.049 06-10/RM 
Barium (mg/l Ba) 2.6 100 2.50/2.54 06-10/RM 
Cadmium (mg/L Cd) 0.016 1.0 0.250/0.248 06-10/RM 
Chromium (mg/L Cr) 0.48 5.0 0.50/0.51 06-10/RM 
Lead (mg/L Pb) 1.5 5.0 2.50/2.46 06-10/RM 
Mercury (mg/l Hg) <0.0002 0.2 0.0100/0.0109 06-10/RM 
Selenium (mg/l Se) <0.01 1.0 0.050/0.051 06-09/RM 
Silver (mg/L Ag) <0.01 5.0 0.50/0.50 06-10/RM 

Sa!!!2le Weight: 107.50 gm 



~~T-PAINE 
~~~~INC. ----------------------------------------------------~ 

7911105111 AVE.. • eATON "'UOE. LA 7012(1 

WINK ENGINEERING 
New Orleans, Louisiana 

June 11, 1985 

The tota 1 weight of so 1 i d materia 1 filtered from the samp 1 e as 
received is listed below. The Extraction Procedure (EP Toxicity Test) was 
employed as specified in the Federal Register, Monday, May 19, 1980, 
Appendix II, pages 33127 - 33128. The results below for sample extract, in 
mg/L, represent the concentration in the final leachate. For purpose of 
comparison, the maximum allowable concentration of each component is 
listed . 

Sample Identification: HQUMA #6. Composite 

Maximum Allow- Quality Assurance Date/ 
Parameter Results able in Extract Actual/Found Analyst 

Arsenic (mg/L As) 0.07 5.0 0.050/0.049 06-10/RM 
Barium (mg/L Ba) 1.7 100 2.50/2.54 06-10/RM 
Cadmium (mg/L Cd) 0.016 1.0 0.250/0.248 06-10/RM 
Chromium (mg/L Cr) 0.56 5.0 0.50/0.51 06-10/RM 
Lead (mg/L Pb) 1.2 5.0 2.50/2.46 06-10/RM 
Mercury (mg/L Hg) <0.0002 0.2 0.0100/0.0109 06-10/RM 
Selenium (mg/l Se) <0.01 1.0 0.050/0.051 06-09/RM 
Silver (mg/l AQ) <0.01 5.0 0.50/0.50 06-10/RM 

Samele Weight: 102.80. gm 

"':> , 



cr . ~,...TEn R(POP.l 

WJNK ENGINEERING 
New Orleans, Louis i ana 

May 29, 1995 

The total weight of solid materia l filte,.ed frorr: the sample as 

received is li sted belo\1.·. The Extraction Proced:Jre (EP Toxi~ity Test) was 
employed as specified in the Federal Reoister, Monday, May 19, 1980, 
Appendix I I, pages 33127 - 33128. The results belo~· for sample extract, in 
mg/L, represent the concentration in the final lea:hate. For purpose of 
co~~a,.ison, t~e maY.imu~ allo~able concentratio~ Q~ each co~pon~~t is 

listed. 

Sample Ident ification: 17 HOUMA COMPOSITE 

fo'.axi:num Allo\':- Quality Assurance 
Para!'l~ter P.esults able in Extr!ct Actua 1/Found 

Arsenic (mg/L As ) 0.09 5.0 0.50/0.4f 
Barium (mg/l Ba ) 0. 7 100 2.50/2.36 
Cadmiu~ (mg/L Cd ) <0.005 1.0 0.250/0.250 
Chromium (mg /L Cr ) 0.02 5.0 0.50/0.50 
lead ( mg/L Pb) 0.12 5 .0. 2.50/2.50 
Mercury (mg/l Hg ) <0.0002 o. z· 0.0100/0.0105 
Selenium (mg/L Se) 0.03 1.0 0.050/0.048 
Silver (mg/L Ag) <0.01 5.0. 0.50/0.50 

Samole Weicht: 102.06 

nal 85-1925 

Date / 
Analv~t 

05-23/\'~ 

05-2(/RM 
05-23/VM 
05-24/R!'. 
05-24/RM 
05-23/\'1~ 

05-23/\'f'. 
05-23/VM 



1{'>/) Winl ~_ngineering 

fWHST·P~INE. ~ Orleans. louisiana 
:.Y~INC:. 

JlrtU..-IAVl. • .. tOM~E.U.?OIM 060585-51-53 

PRIORITY POLLUTANTS All results in milligrams per kilogt 

VOLATILES FRACTIONS 

Duson #1 Duson #2 Duson #3 

Benzene <0.02 <0.02 <0.02 

Bromoform <0.02 <0.02 <0.02 

Carbon tetrachloride <0.02 <0.02 <0.02 
Chlorobenzene <0.02 0.27 <0.02 
Chlorodibromomethane <0.02 <0.02 <0.02 

Chloroethane <0.02 <0.02 <0.02 
2-Chloroethylvinyl ether <0 .02 <0.02 <0.02 

Chloroform <0.02 <0.02 <0.02 
1,2-0ichlorobenzene <0.02 <0.02 <0.02 

114-Dichlorobenzene <0.02 <0.02 <0.02 

1 3-0ichlorobenzene <0.02 <0.02 <0.02 

Oichlorobromomethane <0.02 <0.02 <0.02 

1 1-Dichloroethane <0.02 <0.02 <0.02 

12 2-Dichloroethane <0.02 <0.02 <0.02 

121-Dichloroethene <0.02 <0.02 <0 .02 
trans-1 2 2-Dichloroethene <0.02 <0.02 <0.02 
1,2-Dichloroeropane <0.02 <0.02 <0.02 
cis-1,3-0ichloropropene <0.02 <0.02 <0.02 
trans-1 13-01chloroeroeene <0.02 <0.02 <0.02 
Eth~lbenzene 0.06 0.65 <0.02 
Methtlbromide <0.02 <0.02 <0.02 
Methllchloride <Q.Q2 <Q.Q2 <0.02 
Methtlene chloride <0.02 <0.02 <0.02 
1,1,2,2-Tetrachloroethane ~c.cz <Q:QZ <Q:Q~ 

letrachloroethene <Q.Q2 <0.02 <0.02 
loluene Q.Q7 Q.70 <0.02 
12111-Trichloroethane <Q:QZ ~Q.02 <Q.Q2 
1,1,2-Trichloroethane <0.0~ <Q.02 <0.02 
Trichloroethene <0.02 <0.02 <0.02 
Trichlorofluormethane <0.02 <0.02 <0.02 
Vioyl.chloride <0.02 <0.02 <0.02 
Total Xylene (semiquantitative) Q.~§ 6.7 <O.Q2 
Date of Ana lyses 06-Q7-~5 02-gz-a~ Q§-QZ-85 ; 



.. ~~-/?_;,() Wink \. .. ~~eering 

&;Wi::..<,T·PAJNE New Orleans, Louisiana 
~INC. --

7879GSIII AYE • BATON ROUGE. LA 711111111 060585-54-57 

PRIORITY POLLUlANTS All results in milligrams per kilogrc 
VOLATILES FRACTIONS H"' 

111111111! --!l Houma #2 Houma #3 Houma 14 

Benzene <0.02 <0.02 <0.02 <0.02 

Bromoform <0.02 <0.02 <0.02 <0.02 

Carbon tetrachloride <0.02 <0.02 <0.02 <0.02 

Chlorobenzene <0.02 <0.02 <0.02 <0.02 --
Chlorodibromom~thane <0.02 <0.02 <0.02 <0.02 

Chloroethane <0.02 <0.02 <0.02 <0.02 

2-Chloroethylvinyl ether <0.02 <0.02 <0.02 <0.02 

Chloroform <0.02 <0.02 <0.02 <0.02 

1,2-Dichlorobenzene <0.02 <0.02 <0.02 <0.02 

124-Dichlorobenzene <0.02 <0.02 <0.02 <0.02 

123-Dichlorobenzene <0.02 <0.02 <0.02 <0.02 

Dichlorobromomethane <0.02 <0.02 <0.02 <0.02 

1 1-0ichloroethane <0.02 <0.02 <0.02 <0.02 

11 2-Dichloroethane <0.02 <0.02 <0.02 <0.02 

1 1-Dichloroethene <0.02 <0.02 <0.02 <0.02 

trans-1 22-Dichloroethene <0.02 <0.02 <0.02 <0.02 

1,2-0ichloro~ropane <0.02 <0.02 <0.02 <0.02 

cis-1,3-Dichloro2ropene <0.02 <0.02 <0.02 <0.02 

trans-1 1 3-Dichloro~ro~ene <Q.02 <0.02 <0.02 <0.02 

Ethxlbenzene ~Q.QZ <0.02 <0.02 <0.02 

Methxl bromide <0.02 <0.02 <0.02 <0.02 

Methxlchloride <0.02 <0.02 <0.02 <0.02 

Methxlene chloride <0.02 <0.02 <0.02 <0.02 

1,1,2,2-Tetrachloroethane <0.02 <0.02 <0.02 <0.02 

Tetrachloroethene <0.02 <0.02 <0.02 <0.02 

Toluene 0.02 <0.02 <0.02 <0.02 

121,1-Trichloroethane <0.02 <0.02 <0.02 <0.02 

1,1,2-Trichloroethane <0.02 <0.02 <0.02 <0.02 
Trichloroethene <0.02 <0.02 <0.02 <0.02 

Trichlorofluormethane <0.02 <0.02 <0.02 <0.02 
Vinyl chloride <0.02 <0.02 <0.02 <0.02 
Total Xylene (semiquantitative) <0.02 <0.02 <0.02 ·<0.02 
Date of Analyses 06-07-85 06-07-85 06-07-85 06-07-85 

-~ 



PRIORITY POLLUTANTS 
VOLATILES FRACTIONS 

Benzene 
Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 

Chloroethane 
2-Chloroethylv inyl ether 
Chloroform 
1,2-0ichlorobenzene 

1,4-Dichlorobenzene 
1 3-)ichlorobenzene 
Oichlorobromomethane 
1 1-Dichloroethane 
1 2-Dichloroethane 
1 1-0ich loroethene 
trans-1,2-Dichloroethene 
1,2-DichloropropAne 
cis: l,3-0ichloropropene 
trar.s -1. 3-0ich loropropene 

thylbenzene 
_1·1ethy lbromi de 
Methylch 1 or ide 
~thylene chloride 
1,1,2,2-Tetrachloroethane 
letrachloroethene 

Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluormethane 

Total Xylene {semiquantitative) 
Date of Ana lyses 

Houma NS· 

<0.04 
<0 .04 
<0.04 
•o.ru 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0 .04 
<0.04 
<0.04 
<0.04 
fio3r 

<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
¥.4$ 

<0.04 
<0.04 
<0 .04 
<0 .04 
<0 .04 

AO.B 

06-07-85 

Win~ ~~2ineering 

New Orleans, Louisiana 

060785-45-46 

All results in milligrams per ~i1 ogr 

fft'"' 

Houma 16 
<0.04 
<0.04 
<0.04 

~if 

<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
gp 

<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
0:13 

<0.04 
<0.04 
<0.04 
<0.04 
<0.04 
tiiPf 

06-07-85 



PRIORITY POLLUlANTS 
VOLA I ILlS fltACTlOt~S 

( il.j '2U~::.! Deer; n_g_ ______ _ 

Ne~Qrl~~~~E~is.~i~a~na~-----

052185-45-46 

All results in milli grams per ki l ogram 

~~~n.:..:e:.,__ __ 

iromo farm 

Houma #7 Composite 

<0.02 
-----------------------------------------~~~--------------------------

------·--
Carbon tetrachloride 

-----------·------ <0. 02 

<0.02 

Ch lorobenzene _____________________ <~0~.0~2~-----------------------
<0.02 

Chloroethane <0.02 ----- ·-----~-~---------
2-Chloroeth~lvinyl ether <0.02 

----------·-----------~~=-----------------------------------
Chloroform <0.02 

---~~~--------------------------
1, 2 -Di ch 1 orobenzene ----------------------...;:<~0.:..:· 0~2=-------------------
1,4-0ichlorobenzene <0.02 

1,3-0ichlorobenzene --~<0~·~0~2~----------------------------
Di ch l orobromomethane <0. 0 2 
1,1-Dichloroethane <0 .02 
1, 2-0ich loroethane ---------------<~0:..::-~0~2 _________________ _ 

1,1-Dichloroet~ene <0.02 
tra~s-1, 2-0ich loroethene --------- <0:~·-=-0=-2 __________________ __ 

1, 2-Dich 1 oropropane ----·-------~<.::0 . ..:..:. 0::..:2=-------------------
cis-1,3-0ichloropropene -------------:<Q.02 -------------
trans -1 .. 3-Dic~ 1 oropropef]!____ ·------------<~O.w·w=0:.:2~-------------

Ethylbenzene ·-----------~<~. ~2=---------------
Methylbromide ----·--~'""0..,2 _____________ _ 
Me ttl.¥ 1ch 1 ori de -------------"~<t.l!IO:.a... OW.J2.__ _ ___________ _ 
Methylene chloride 
1;1,2,2-Tetrachloroethane 
Tetracnloroethene 

T~luene 

1,1,1-lrichloroethane -----·---
!-1, 2-Trichloroethane -------·---------
iricn loroethene ---------------·- ·---

<0 .02 

<0 .02 

<0.02 

~~----------------------------
2!!£~1 orofluormethane --------------------------~<0~.0~2-------------------------------------
~yl chloride------------- __ <....,O ..... ""'o....,2 __ . ___________ _ 

]2ta l_~ylcne _1~emiquant i !at i ~2_----------------- <0. o..z_ 
Date of Al<alyses ----------.----·----,---D.5;2.1.:.8.5_ _______ _.._ __ _ 



REFERENCE 7-NOT USED 



REFERENCE 8-NOT USED 

- --- ·- - --- --



REFERENCE 9-NOT USED 



REFERENCE 10-NOI' USED 



REFERENCE 11-NOT USED 



REFERENCE 12 



I 
•· 

...... 

GROUND WATER 
IN 

LOUISIANA 

WATER RESOURCES BUIJ..£TIN No. t 

Publiahed by 

DEPARTMENT OF CONSERVATION 

LOUISIANA GEOLOGICAL SURVEY 

and 
LOUISIANA DEPARTMENT OF PUBLIC WORKS 

Baton Rouge, La. 

August 1960 



the alluvium on the fringes of the valley. The sharp de­
crease in the depth of fresh water occurrenee (pl. 3) marks 
the southern limit of flushing by fresh water in Pliocene 
deposits. 

Yielda of wells in the deposits of Pliocene age generally 
are len than thoee from the overlying Quaternary deposits. 
The largest known yield from Pliocene deposits in area 1 
is about 1,000 gpm from a well at Oakdale, in Allen Par­
ish. Only a few wells have been completed in strata of 
Pliocene age in area 1 mainly because of the availability 
of large quantities of water from the overlying Quaternary 
deposits. The primary reason for the development of this 
aquifer is to obtain water of a better quality than that 
from the overlying Quaternary deposits. Two analyses of 
water from the Pliocene in area 1 are included in table 7. 
These analyses indicate that the water is of the soft so­
dium bicarbonate type, but, both samples were greatly 
discolored, probably due to organic matter, and had a 
somewhat high total iron content. In addition, water from 
well Ev-142 contains fluoride in a concentration high 
enough to cause severe mottling of the teeth of children. 

In area 2 many wells are completed in PUocene de­
posits to take advantage of the good quality of water and 
high artesian head. Flowing wells ··are common through-· 
out this area except in the Baton Rouge area where large 
withdrawals of water for municipal and industrial sup. 
plies have lowered the piezometric surface. The largest 
yield from the Pliocene sediments in area 2 is a natural 
flow of about 3,200 gpm from a municipal-supply well at 
Slidell. 

Analyses of water from four wells in area 2 are listed 
in table 7. These analyses indicate that the water typically 
is the soft, sodium bicarbonate type. Other chemical con­
stituents vary in concentration areally and with depth. 
Shallower wells generally yield acid-tending waters with 
lower dissolved-solids content and greater quantities of iron 
than · water from the deeper wells. Three of the samples 
of water from area 2 were slightly discolored. This color 
would not be readily apparent, but one well (SL-166) 
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yields water which has a color higher than the limit of 
20 set by the U.S. Public Health Service. 

QUATERNARY SYSTEM 

The Quaternary deposits of Louisiana are composed 
of sediments of Pleistocene and Recent age. The Pleisto­
cene deposits are of two general types ; an approximately 
coastwise, gulfward-thlckenlng wedge of deltaic sediments 
and the relatively thin, veneerllke deposita which form 
the stream terraces and alluvial valley fnJs. The deposits 
of Recent age form a thin mantle of sand, silt, and clay 
restricted to stream valleys and coastal areas. The Recent 
deposits generally are thin and not important as aquifers; 
therefore. they are not differentiated from the deposits of 
Pleistocene age on plate 2. The deposits of Pleistocene age 
that have been divided into formations by Fisk ( 1988, 
1940, and 1944) and Jones (1954) comprise several hydro­
logic units which do not coincide with the formations. 

It is difficult to differentiate between the coastwise 
Quaternary deposits and the underlying Pliocene deposits 
in those areas where the basal Quaternary deposits are 
not gravelly. The lack of distinctive lithologic units at the 
contact of Plioeene and Quaternary deposits is illustrated 
by the composite electrical log of the Mioeene, Pliocene, 
and Quaternary deposits (fig. 13). Thus, correlations must 
be considered approximate because of the lithologic simi­
larity of the two deposits. The Quaternary depos­
its throughout the State are composed of gravel, sand, silt, 
and clay and range in thickn.eas from less than 60 feet 
in central and northern Louisiana to more than 3,500 feet 
near the coast. They are shown as one unit on the fence 
diagram (pl. 2). 

The Quaternary deposits, which blanket most of Lou­
isiana (pl. 1 and fig. 16), yield about two-thirds of all 
the ground water pumped in the State. To describe the 
availability of fresh water the Quaternary deposits have 
been divided into upland and valley deposits. The rela-

. tively thin Quaternary valley deposits fill the major stream 
valleys and blanket the coastal areas. The Quaternary up. 
land deposits also consist of two major groups- the rela-
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EXPLANATION 

,/""U WELL 

SU TABLES 8 ANO 9 
FOR C"£11etcoll AHALYS£$ 

Ftcure 16. Map abo~ the approximate area where rocks of 
the Q11atemacy system contain fresh water. 

tively thin terraced deposita which flank the stream val­
leys of northern Louisiana and the coastwise terraced de­
posits which dip and thicken toward the coast. (See pl. 2.) 

QUATEBNARY VALLEY DEPOSITS 

The Quaternary valley deposita are recharged mainly 
from rainfall. The streams that flow acroaa these deposits 
normally are effluent during most of the year, and ground­
water discharge contributes significantly to the base flow 
of these atreama. The hydraulic gradient near the streams 
Is reversed during high-water stages, and the streams 
become influent tor brief periods. However, on a yearly 
basis the diacharp into streams exceeds the recharge from 

·· them. The valley deposits are recharged to a small extent 
from upward movement of water from underlying aquifers 
of Tertiary age and from lateral movement from adjacent 

• 
' 
i , 

Quaternary upland deposits. Movement of ground water in 
the valley deposits is generally toward the major strea101 
nnd downstream, because of the gradient imposed by to­
pography. 

The occurrence of fresh ground water is irregular in 
the lower Missl88ippl River valley. (See fig. 16-east of 
well 1-5S and south of well Or-100.) The occurrence of 
fresh ground water in this area may be related to the 
positions of ancestral channels of the Mississippi River. 

Valley deposits throughout much of the State are com­
posed of sand and gravel near the base and become pro­
gressively finer grained toward the top. The basal sand 
and gravel is a prolific source of water and wells in the 
deposits yield as much as 4,000 gpm. 

Analyses of water from five wells completed In Qua­
ternary valley deposits are given in table 8. These analyses 
show that the water generally is very hard and has a 
high total iron content. The hardness ranges from 228 ppm 
to 480 ppm. All the analyses listed in table 8 show a total 
iron content in excess of the U.S. Public Health Service's 
recommended limit of O.S ppm. However, the potentially 
high yields of wells in these deposits and the relatively 
low water temperature make these deposits an excelJent 
source of water for irrigation and some industrial purposes. 

QUATERNARY UPLAND DEPOSITS 

TERRACED DEPOSITS OF NORTHERN LOUISIANA 

The terraced deposits which flank the stream valleys 
and cap the older formations in northern Louisiana are 
recharged by local rainfall. Ground water in these deposits 
generally is under water-table conditions and moves from 
topographically high positions to local stream val1eys. 

The terraced deposits generally are composed of a 
sedimentary sequence which ranges in grain size from 
coarse at the base to fine at the top, much like the de­
posits in the valley areas. The lower part of the section 
in many areas contains gravel, but the yields of wells com­
pleted in these deposits, generally are small because of the 
relatively thin saturated thickness of the deposits. 
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The analyses of water from two wells ( G-29 and RR-
97) completed in these deposits are given in table 9, and 
the locations of the wells are shown on figure 16. Water 
from these deposits has a very low dissolved-solids content 
and is soft. Excessive total iron concentrations (greater 
than 0.3 ppm) would require some treatment to make the 
water completely suitable for domestic use. 

COASTWISE TERRACES AND THEIR SUBSURFACE 
EQUIVALENTS 

The terraced deposits of northern Louisiana coalesce 
with their coastwise equivalent in the southern third of 
the State. The coastwise deposits gradually dip and thicken 
gulfward. These sediments have been named the Chicot 
reservoir in southweStern Louisiana (Jones, 1954, p. 138). 
The equivalent but fine1· textured sequence in south­
eastern Louisiana is unnamed. 

The deposits are recharged mainly by rainfall in the 
outcrop areas throughout southern Louisiana. In south­
western Louisiana, because of heavy withdrawals there are 
several additional sources of recharge. These sources of re­
charge are from water moving through the confining beds 
(Jones, 1954, p. 170-172) and perennially or periodically 
from streams that incise the aquifers. Such recharge is un­
desirable where the water in the streams is salty, such as 
in the lower Vermilion River (Jones, 1954, p. 164-170). 
The hydraulic gradient in southwestern Louisiana in the 
recent past has been toward the Gulf of Mexico ; how­
ever, heavy withdrawals for irrigation and industry have 
reversed the gradient along the coast and caused saline 
waters to move slowly northward. This movement is dis­
cussed by Jones (1954, p. 223-225), Fader (1957, p. 21), 
and Harder (1957, p. 158-160). 

The coastal terrace deposits in aoutheastern Louisiana 
are a part of a larger hydraulic system. The distribution 
of head with depth in aquifers in the northern part of the 
area indicates that water from precipitation enters the ter­
raced deposits, either in the outcrop area or through beds 
that are only partly confining, and migrates downward 
through the deposits and into the underlying aquifers. The 
land surface is underlain by clay in the southern part of 
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the area; however, some water from precipitation may mi­
grate through this confining bed into the coastal terraced 
deposits. Deeper aquifers, which contain waler under 
greater hydrostatic head, probably are additional sources 
of recharge. 

Yields of wells completed in these deposits generally 
are large. The largest yield is about 6,000 gpm from a 
well for rice irrigation in southwestern Louisiana, where 
the average yield of irrigation wells is about 1,800 gpm. 
The potential yield of wells is less in the outcrop area be­
cause of the thinning of the aquifer. 

The dissolved-solids content of the water is low in the 
outcrop areas of the coastal terraced deposits, as typified 
by the analysis of water from well R-463 (table 9). Miner­
alization of ground water increases downdip, as indicated 
by a comparison of the analyses of water from wells H-463 
and Wa-54 with those of water from wells in the central 
and southern parts of the coastal area. (See table 9 and 
fig. 16.) The deposits in a large part of southwestern 
Louisiana and the northern part of southeastern Louisiana 
generally contain water having an objectionable quantity 
o! iron. Wells R-463 and Wa-54, near the outcl'Op area, 
Yield water having a relatively low pH and a high iron con­
tent. The water generally is soft in southeastern Louisi­
ana; however, the water in southwestern Louisiana may 
increase in hardness as it moves downdip. 
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C • COMPOSITE SAMPLE 
. G • GEOTECHNICAL SAMPLE 

L • LITHOLOGIC SAMPLE ONLY 
R = ARCHIVED SAMPLE 

I VISUAL DESCRIPTION 

SANDY CLAY: dark yellow brown. sliff. slighdy moi5l. slighdy plastic. o il 
slained at 2 feet. 

WATER SATURATED: Lost recovery from 410 8 feet due to water. 

IBOit iNG NO. 

oft ' 802 
TOTAL OEPTH(ft ) 

24.00 

CLAY: Olive gny. soft 10 very soft. Sllllmed, medium plasticity, heavy blac:k 
oil sraiaed 8 10 20 feeL 

Sample 802·51·1 co1lecled from 9 feet at S:OO pm. 

10 

Organics prcsem.: (roocs. wood chips) 12-13. 14-JS , 22-23 feet. 

IS 

Sample B02·SI·2 colle=d from 19 feet at 5 :10pm. 
20 

Sample 802-51 -3 collected from 23 feet at S:20 pm. 

802 TD•24 FEET 
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i972). n ·. l :t~llldUS based upon ali temperature work best In the regions 
lor whtcn the' u. ere developed. namely. mtdlatttude continemal chmates. 
where :11r temperature IS a fairly good index of net radiation. In the tropics. 
however. these methods often give erroneous results. and may senously 
underesumate the amplitude of seasonal fl uctuations of water demand (see 
Figure 5-3). In such areas it is preferable to use the energy-balance ap­
proach even if radtation must be estimated. In the tropical world. even data 
on wind and vapor pressure are relatively rare. but this problem is reduced 
by the fact that m the tropics the radiation term in the Penman Equation 
is usually dominant. The temperature methods are still in use. however. 
and planners concerned with rural areas should be familiar with them. 

The Tbomthwaite Method 

The Thomthwaite method uses air temperature as an index of the energy 
available for evapotranspiration. assuming that air temperature is cor· 
related with the integrated effects of net radiation and other controls of 
evapotranspiration. and that the available energy is shared in fixed pro-
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Mean monthly a1r temperature ("C ) 

FiJure S-4 G ra.plucal soluuon of the ThornthwaJtc formula for 
potenual evapouanspU"auon. £,. as a fuocuon of mean monthly 
wr temperatu re: for various values of annual heat mdeJt. / . The 
relauon of the beat mdex 1 to mean annual temperature IS shown 
tn F1gure 5·5. 
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Jan 

Feb 

Mar 

Apr 

May 

Juo 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

4.50 

4.01 

5.44 

4.32 

4.41 

6.32 

7.86 

7.73 

6.57 

4.13 

4.64 

4.75 

Delta Shipyard (CERCLIS ID LAD058475419) 
Net Annual Precipitation Calculation 

56.4 0 .87 1.02 

58.8 0 .93 1.34 

62.6 1.00 1.94 

68.9 1.07 3.17 

74.5 1.14 4.64 

79.9 1.17 6.24 

81.3 1.16 6 .61 

81.3 1.11 6.33 

78.4 1.03 5.12 

70.5 0.96 3.14 

61.0 0 .89 1.53 

56.8 0.85 1.03 

AlflfUill Net Precipittltio1t 

3 2 a= 6.7Se-7 I - 7.7le-5 I + 1.79e-2 I+ 0.49 

12 

· I= ~(1; /Sf 
i ,. I 

~ = Monthly potential evapotranspiration in inches for month i. 

Fi =Monthly latitude adjusting value for month i. 

Ti =Mean monthly temperature in degrees Celsius for month i. 

3.48 

2.67 

3.50 

1.15 

0.00 

0.08 

1.25 

1.40 

1.45 

0.99 

3.11 

3.72 

22.80 i1tches 

SOIUce: Dunne, T. and Leopold, L.B. 1978. Water in Environmental Planning. W.H. Freeman and 
Company, New York. 
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This Document Contained 
Material Which Was Not 

Filmed/Scanned 

Title --------

Please Refer to the File in 
Superfund Records Center 
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WESTON 
PHONE CONVERSATION RECORD 

CONVERSA110N WlTB: DATE: 3/14/96 

NAME: Gerald Adkins (FIShery Biologist) TIME: 9:30 AM 

COMPANY: Louisiana Department of Wtldlife and Fisheries X ORIGINATOR PLACED CALL 

ADDRESS: 

PHONE: 

SVB.JECT: 

NOTES: 

11CKLE f1LE: 

ORIOINATOJt RECEIVED CALL 

(S04) S94-4139 W.O. NO.: 046030260310100-00 

Fisheries in Houma Navigation Canal and Bayou LaCarpe 

The area of the Canal in Houma is an industrial area, thus the fishing is limited to catfish. I 
asked him about crab fishing. He said that there maybe some crab fishing, but because of the 
traffic from the ships, the crab fishermen do not like the liability caused to them or their 
equipment. In the canal there is lots of fishing. The freshwater (catfish) occurs in the five mile 
or less from Houma (in the industrial area). Further south towards the gulf, the freshwater turns 
to brackish wata'. This is where the speckle, red, and flounder fishing 9CCUf. Also, in the 
freshwater area, there is bass fishing. 

I asked him about the amount of fish taken from the canal. He said he really didn't know. The 
canal and area that I am interested in may be on a larger grid, and he would not be able to 
isolate the area. But, he said he would guess that in the industrial area from Houma and five 
miles away from there it would be about less than 1000 pounds. And, from five miles and south 
is would increase significantly to maybe 10,000 pounds. But, this is just a rough guess on bis 
part. 

COPY/IlOU'IE TO: 

FOLLOW-UP-ACDON: 
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COVERAGE --------
STATE COUNI'Y STATE NAME 

22 57 Louiaiana 
22 109 LouiaiaDa 

DELTA SHIPYARD 

COUNTY NAME 

Lafourche Par 
TerreboDDe Par 

CBNTER POINT AT STATE : 22 Louiaiaua 
COUNI'Y : 109 Terrebonne Par 

REGION OF THB COUNTRY 

------------------------
Zipcode found: 70361 at a distance of 3.3 Km 

STATE CITY NAME FIPSCODE LATITUDE LONGITUDE 

LA HOUMA 22109 29.5961 90.7167 

CENSUS DATA 

------------
Delta Shipyard 
LATITUDE 29:34:9 LONGITUDE 90:42:17 1990 POPULATION 

SECfOR 
ICM o.oo-.400 .4()()...810 .810-1.60 1.60-3.20 3.20-4.80 4.80-6.40 TOTALS 

s 1 0 0 3593 13252 17001 6642 40488 

RING 0 0 3593 13252 17001 6642 40488 
TOTALS 

STAR STATION 

---=----------
WBAN PERIOD OF DISTANCE 

NUMBER STATION NAME LATITUDE LONGITUDE RBCORD (laD) 

12916 NEW OIU.EANS/MOISANT LA 
12958 NEW ORLEANS/CAIJ..ENDER LA 
13970 BATON ROUGEJRY AN LA 

29.9833 90.2500 1960-1964 63.6 
29.8167 90.0167 1967-1971 71.9 

30.5333 91.1500 1975-1979 115.4 
30.2000 91.9833 1954-1958 141.7 

31.2500 90.4667 1949-1954 188.1 
30.4167 88.9167 1960-1964 196.1 
30.1167 93.2167 1966-1970 249.6 

13976 LAFAYE'ITB LA 
93919 MCCOMBIPIKE CO MS 
13820 BnDXl/KBESLER MS 
03937 LAKE CHARLES LA 
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Friday . . 
December 14, 1990 

Part II 

Enviro-nmental­
Protection Agency 
40 CFR P.-t 300 
Hazard Ranldng Sptem; Final Rulit 

\ 
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